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poe ROLE OF THE GRADUATE STUDENT 
NEEL RESEARCH PROGRAM 
OPS iE ONIVERSUDY 


By C. A. ELVEHJEM, 


Dean of the Graduate School, University of Wisconsin, 
Wisconsin Chapter* 


I imagine many of you graduate stu- 
dents will say that you know better 
than anyone else, the role which you 
are playing in the research project with 
which you are associated. I agree with 
you and if you don’t know you are a 
poor graduate student. If I should at- 
tempt to tell you that you do not play 
an important role, you could easily 
reply that I do not understand re- 
search. Seriously, the graduate student 
is a very important part of most re- 
search programs in any modern uni- 
versity. Let us consider why this is 
true, what it means to the university 
and the student and what problems we 
may have to face in the future as a re- 
sult of this cooperative effort. 


Before discussing the relation be- 
tween research and graduate work we 
need to know something about the his- 
torical development of our present day 
research program. You must realize 
that research did not originate in what 
we know today as a modern university. 
The university we know today de- 
veloped largely in France and Italy at 
the beginning of the second half of the 
middie ages; Oxford in 1264, Prague 


*Based upon an address presented at 
a meeting sponsored by Zeta Chapter of 
Phi Sigma. 


in 1348, Vienna in 1365. Experimenta- 
tion was carried on but the early labo- 
ratories were found in the bedrooms or 
kitchens of the experimenters. New- 
ton’s optical researches were made in 
his home. Robert Boyle tested his laws 
of elasticity of gases in tubes along 
the stairs. Furthermore, these men 
made reports of their results at learned 
societies. The Royal Society of London, 
founded in 1660, resulted from such in- 
formal meetings. Because there was 
so much dogmatism and control in the 
universities of the 17th and 18th cen- 
turies scientific men found greater free- 
dom and stimulus in these learned so- 
cieties. There were, of course, a few ex- 
ceptions. For example, Galileo was Pro- 
fessor at the University of Padua from 
1592 to 1610 and was then called to the 
University of Pisa without any obliga- 
tion to teach. He probably held the first 
research professorship. 

In America during the colonial pe- 
riod, scientific work was carried out 
sporadically and for the most part, out- 
side the universities. Franklin and Jef- 
ferson are outstanding workers who 
were not attached to academic institu- 
tions. Neither government nor private 
funds were available for the promotion 
of pure research until the latter part 
of the 19th century. In contrast, there 
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was greater governmental interest in 
research in Germany at the beginning 
of the 19th century. The University of 
Berlin was founded in 1809. Wilhelm 
von Humboldt, Head of this institution, 
looked upon the University not only as 
an institution with the highest schol- 
arly and scientific instruction but at 
the same time to be a center for re- 
search and investigation. Although 
Harvard was incorporated in 1650, Wil- 
liam and Mary established in 1693, 
Yale in 1701 and Princeton in 1746, 
none of these institutions established 
graduate work or stimulated a definite 
research program for many years. We 
might mention that Harvard sent out 
a party to observe the total solar 
eclipse of 1780 and that the Harvard 
Observatory was erected in 1847. Wis- 
consin was not too far behind since our 
Washburn Observatory was built in 
1878. 

The United States Government slowly 
established scientific bureaus needed 
to fulfill its obligation to the public. 
The Coast and Geodetic Survey, the 
Naval Observatory, the Department of 
Agriculture and the Geological Survey 
were some of the important bureaus 
established. Today we have over 40 
such Federal agencies. The first large 
sum from private sources was given 
by James Smithson, an Englishman, 
in the amount of $550,000. The bequest 
was debated in Congress for ten years 
before the Smithsonian Institution was 
finally established. Fortunately, re- 
search has also benefited from many 
individual grants and grants from 
foundations such as the Carnegie In- 
stitute and Rockefeller Foundation. 


In 1857 Mr. Justin Morrill, a repre- 
sentative from the State of Vermont, 
introduced a_ bill “donating public 
lands to several states and territories 
which may provide colleges for the 
benefit of agricultural and mechanical 
arts.” Although it was vetoed by Presi- 
dent Buchanan, it was reintroduced in 
Congress in 1862 and signed by Presi- 
dent Lincoln. Professor Cuberley has 
given the following account of the im- 
portance of this Act: 


“Probably no aid for education given 
by the National Government to the 
States has proved so fruitful as have 
these grants of land, and subsequently 
of money, for instruction in agriculture 


and mechanic arts. New and vigorous 
colleges have been created (Cornell, 
Purdue, and the state universities of 
Ohio and Illinois are examples); small 
and feeble state universities have been 
awakened into new life (Vermont and 
Wisconsin for examples); agriculture 
and engineering have been developed 
as new learned professions; and the 
States have been stimulated to make 
larger and rapidly increasing appropri- 
ations for their universities, until to- 
day the state universities largely over- 
shadow all but the best endowed of the 
old denominational colleges.” 


By 1884 we had an experiment sta- 
tion at Wisconsin with three research 
workers but only one 4-year student 
had graduated in agriculture. All of 
these things increased university inter- 
est and responsibility in the field of 
applied research and development, Uni- 
versities became centers for scholars 
who were not only interested in dis- 
seminating information but in creative 
research work. A long struggle for 
academic freedom had provided our 
universities with a means of protecting 
the scientist from many of the immedi- 
ate pressures of convention or preju- 
dice. 


Toward the latter part of the 19th 
century the stage was set for a combi- 
nation of research and graduate work. 
The spectacular results of some of the 
early experimental work, the recogni- 
tion of the importance of exacting 
methods used in German universities 
and the need for workers in applied 
fields became obvious to those who 
were looking for improvements in our 
educational program of this country. 


The first graduate school, and some 
say the first real university in this 
country, was organized at Johns Hop- 
kins in 1876. Let me quote a few 
phrases from the Third Annual Report 
of the Johns Hopkins University in 
1878. The requirements for the doctor- 
ate of philosophy degree were that 
each candidate devote “his attention 
to one main subject and one subsidiary 
subject.” It was required that these pri- 
mary subjects be “sufficiently broad to 
require prolonged and arduous study, 
and that the secondary subject be per- 
tinent to the principal theme.” It was 
expected that each candidate have a 
reading knowledge of Latin, French 
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and German. In 1888 Latin was dropped. 
Likewise, it was expected that the can- 
didate show evidence of acquaintance 
with the methods of modern scientific 
research. In every case the candidate 
must present an elaborate thesis on 
a topic approved by his chief adviser. 
“The preparation of this thesis requires 
labor for the greater part of an aca- 
demic year and the completed paper 
is supposed to show the candidates’ 
mastery of his subject, his power of in- 
dependent thought as well as of care- 
ful research, and his ability to express, 
in clear and systematic order, and in 
appropriate language, the results of his 
study.” 


These statements sound very familiar 
and you may say that graduate schools 
have been slow to modernize their re- 
quirements. However, I am more in- 
clined to believe that President Gil- 
man’s statement covered the require- 
ments so well that they cannot be im- 
proved upon. You will notice that noth- 
ing is said about courses and credits 
and my hope is that they will always 
be minimized, This does not mean that 
I am opposed to courses since there can 
be no objection to teaching the methods 
of modern research in fundamental 
courses when possible. Otherwise, with 
the large number of graduate students, 
the cost would be prohibitive. 


Other universities followed in rapid 
order—Columbia 1880, Clark Univer- 
sity and Catholic University 1889, Har- 
vard 1890, Yale 1892. One of the first 
State universities to organize graduate 
work was the University of Nebraska 
in 1886. Wisconsin granted its first 
Ph.D. degree in 1892 to Charles Van 
Hise who later became the University’s 
eighth President. The graduate school 
was made a definite division of the 
University in 1904. In that year we had 
115 graduate students—105 in L. and 
S., 7 in Engineering and 3 in Agricul- 
ture. 

The growth of graduate work during 
the first decade was not rapid due 
largely, I imagine, to lack of support 
for graduate students. In 1920 there 
were 15,600 graduate students in the 
United States and 432 Ph.D.’s were 
granted. By 1940 the number of gradu- 
ate students had increased six times— 
to 106,000 and 3,290 Ph.D.’s were 
granted. The reason for this is obvious. 


An increased amount of funds for re- 
search became available which was fol- 
lowed by an increased demand for 
trained personnel. Industrial research 
was greatly stimulated by World War 
I. It has been estimated that the num- 
ber of research workers and the 
amount of funds have doubled each ten 
years since 1900. 


From 1930 to 1940 funds for indus- 
trial research increased from 116 to 
240 million, for government research 
from 24 to 69 million and for univer- 
sity research from 20 to 31 million. 
More funds attracted more graduate 
students, gave more facilities for re- 
search and stimulated faculty members 
to take over organized research. Organ- 
ized research or project research has 
played an important role at Wisconsin. 
In 1918 President Van Hise appointed 
a research committee and soon there- 
after the Legislature made available 
$23,000 per year for special investiga- 
tions. This fund has now increased to 
$100,000 per year. In 1928 the Wiscon- 
sin Alumni Research Foundation made 
available a small amount of money for 
project research. During the past 20 
years a total of over $3,000,000 has 
been supplied, The important thing is 
that a very large percentage of these 
funds has been used for the support of 
graduate students. The value is per- 
fectly obvious. The professor doing a 
limited amount of research encountered 
many new ideas which he would like 
to follow in greater detail. The avail- 
ability of graduate assistants gave this 
professor an opportunity to carry out 
his work. The professor profited, the 
student gained greatly fom the close 
association with the professor and the 
university gained in research prestige. 


A definite pattern has been set in 
which funds are granted to an individ- 
ual professor to carry out a specific 
problem. Up to a certain point this is 
a correct program since the center of 
growth is in an individual with vision 
around whom others aggregate. How- 
ever, as we shall see later this program 
may have been so successful that we 
have reached a point where there is a 
shortage of senior investigators. Every 
new program for this supported re- 
search includes a fellowship program. 
The National Institute of Health has 
its fellowship program. The National 


a2 TO Es B1OT0 Gaw. 


Foundation for Infantile Paralysis and 
the Committee on Growth emphasize 
training through fellowships. The pro- 
posed National Science Foundation has 
a Division of Scientific Personnel and 
Education. The function of this division 
is to support and to supervise the grant- 
ing of scholarships and fellowships in 
science. 


Thus the role of the graduate stu- 
dent is not only recognized but it is 
recognized in terms of dollars and 
cents. Even industry is increasing its 
contributions for fellowships in univer- 
sities. At our own institution last year, 
industry gave us $136,000 for research 
and $140,000 for fellowships where no 
definite research was specified, What 
does this mean? It means an excellent 
training program for the student. It 
means increased research productivity 
for the University, generally at reduced 
cost, and it means that the student is 
better prepared to take up independent 
research after he receives his degree. 
In most cases the student fits into 
a going research program which gives 
him greater encouragement in his early 
period and gives him an opportunity 
to help supervise younger men during 
the latter part of his graduate period. 
The student has an opportunity to be- 
come acquainted with other research 
projects and usually is not limited in 
developing his own ideas. He is not sub- 
ject to a Director of Research, an As- 
sociate Director of Research, an Assist- 
ant Director of Research, a Laboratory 
Director, etc., which are usually en- 
countered in large industrial labora- 
tories. It usually means that the stu- 
dent has an opportunity for publica- 
tion and this adds to his scientific 
stature. 


Now, what should the student do as 
a partner in this research project? If 
he is assigned a study desk, a labora- 
tory bench and equipment, he should 
Keep them in tip-top shape. I don’t be- 
lieve time would be wasted if he took 
five minutes every morning to clean 
up his desk. I have known one or two 
exceptions, but you can usually tell 
from the condition of the student’s desk 
and lab bench, how clearly his mind 
works. He should familiarize himself 
with the problem assigned as rapidly 
as possible. He should have his own 
plan and not only the professor’s. He 


should do the routine work necessary 
for the project to progress, willingly 
and diligently. He should -certainly 
keep up with the literature related to 
his special problem and he might try 
to bring the professor an obscure paper 
which the professor had not seen. It 
would not be too serious if he came up 
with a brilliant new idea once in a 
while. Finally, he might be thinking 
about summarizing his data and even 
try preparing the work for publication 
before the professor calls for it, Such 
preliminary drafts, even if the results 
were not complete enough for publica- 
tion, would be of great help in writing 
the thesis or preparing a report for 
Journal Club. I should also add that 
the student should not be afraid to dis- 
cuss his results with his fellow workers. 
Graduate students will often spend 
their last cent to go to a scientific meet- 
ing in order to discuss results freely 
with other workers but will-often have 
a great hesitancy in discussing results 
with a desk partner. 


Now, you may ask, what does the 
professor do or what should he do? 
Well, he should follow about the same 
outline. He should see that the condi- 
tions under which the student works 
are satisfactory. He should check on 
the student’s technique and he might | 
come up with a new idea once in a 
while and find some new literature per- 
taining to the problem. There is one 
thing that he should not do, and that 
is, discourage the student from trying 
something which looks very foolish. 
That is the advantage of this type of 
arrangement. The student and the pro- 
fessor can try the craziest ideas and if 
they do not work nobody needs to know 
about it except these two. During the 
war Homer Adkins pointed out that 
the greatest disadvantage of group re- 
search or committee planned research 
was that no one dared stick his neck 
out and therefore a really new approach 
was not suggested for fear of criticism 
by the other members. A vision usu- 
ally comes to one man and the graduate 
student has the privilege of sharing 
this with his professor. This does not 
mean that the original idea may not 
first come to the student and in this 
case the professor can share it with 
his co-workers. It is unnecessary here 
to list the numerous examples of the 
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new and novel ideas coming from a 
student. 


it is a give and take proposition and 
in most cases the arrangement is ideal 
but like any successful venture, it may 
lead to numerous difficulties. What are 
some of the problems which we must 
face? 


(1) It must be recognized that in 
some fields the graduate student does 
not fit into a research program as read- 
ily as he does in most natural sciences. 
In some cases the professor must do 
the work directly and can receive little 
help from the graduate student, We 
must also recognize that some profes- 
sors prefer to do their own research 
work rather than rely upon help, how- 
ever competent. A university should 
always recognize this point of view and 
not force a faculty member to use grad- 
uate students in his work if he feels 
it is not satisfactory. This does not 
mean that this professor will not super- 
vise graduate work but the student will 
not have the opportunity to work in as 
close a relationship. 


(2) When a student takes part in 
a definite research program he shares 
directly in the successes and disap- 
pointments. A student may take part 
in a project shortly before a very sig- 
nificant discovery is made or when re- 
sults are forthcoming rapidly. He may 
not realize the great amount of effort 
which has gone into the earlier work 
and therefore concludes that research 
is all glamour with little work. Such 
students may be badly disillusioned 
when they take up their own work and 
find that they may have to struggle 
many years before they can make a 
significant contribution. Conversely, a 
student may be assigned to a problem 
which has reached a stalemate and he 
may struggle for a long time with few 
results. This may affect his enthusiasm 
for research during his entire lifetime. 
The redeeming feature in this case is 
that during a three or four year period 
both successes and disappointments are 
met and the student usually gets a 
pretty good look at the realities of re- 
search. That is why I believe a student 
should start some sort of research work 
at the very beginning of his graduate 
career, and follow it all the way 
through. Don’t delay starting until 


after the preliminary examinations are 
off. That is the only objection I have 
to Gilman’s original plan—namely “The 
preparation of this thesis requires 
labor for the greater part of an aca- 
demic year.” Certainly in the experi- 
mental fields very little can be accom- 
plished in one year and I doubt that 
the true research spirit can be devel- 
oped ina man in less than three years. 


(3) The greatest criticism of our 
training program involving this close 
relationship between research and grad- 
uate students, is that we are training 
only research workers. Some say that 
this specialization is little above spe- 
cialized technology, Even men in in- 
dustry raise their voices—for example 
—*“Our research men are of the general 
opinion that graduate study on the 
Ph.D. level today results in narrowing 
the individual from a standpoint of 
scientific background and interests as 
well as a noticeable deficiency in mat- 
ters of nonscientific nature.” 


“Too many graduates are specialists 
lacking a broad knowledge of basic 
science which can be applied to a vari- 
ety of research problems. In the rapidly 
changing scientific world today, versa- 
tility is essential to progress. Too great 
specialization in training leads to spe- 
cialization in action afterwards, result- 
ing in mental atrophy and shallow 
thinking outside the field of specializa- 
tion.” 

And finally, the statement made by 
C. A, Thomas, Executive Vice Presi- 
dent of the Monsanto Chemical Com- 
pany, has been referred to very’ fre- 
quently during the past few months. 
“Are we becoming nut-tighteners and 
wrench-wielders on an assembly line 
of industrial and university research? 
Perhaps .we have straitjacketed our 
imaginations within the confines of 
narrow disciplines and lost sight of 
the end product.” Of course, our answer 
is that training of this kind does not 
occur at the University of Wisconsin. 
Perhaps I should not try to answer 
these accusations. It may do us some 
good to think about it but the criticism 
comes not only from the outside but 
our academic friends also raise their 
voices. They state that the majority 
of the Ph.D.’s do not become research 
workers in any productive sense but 
become teachers or administrators, It 
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is true that in some fields there is little 
opportunity for research but certainly 
in most of the fields represented here 
tonight, a properly trained Ph.D. man 
has opportunity to do productive re- 
search. 

I have gone over the first 100 Ph.D. 
degrees granted in Biochemistry and 
I find that 90% of living individuals 
still have a close relationship to re- 
search. Many of them are also teachers 
but sorry to say, only a few have be- 
come Presidents or Vice Presidents. 
Perhaps research trained men should 
have more to say in the running of 
industry. The Association of American 
Universities has gone into this ques- 
tion very thoroughly during the past 
two years and while I do not have time 
to go into it in detail, I should like to 
read you one paragraph from their re- 
cent report: 

“The intellectual discipline ana the 
exacting performances called for in the 
Ph.D. degree program at its best would 
seem to be more needed today than 
ever before. A candidate for this degree 
improves his scholarly capacity 
through original investigations even 
though the results of his work may not 
be published. The experience gained 
in selecting and carrying out a piece 
of research has inestimable value for 
the student preparing for an intellec- 
tual career, whether as a research sci- 
entist, a worker in the social field, or 
a college teacher. Certainly the prepa- 
ration for the teaching of advanced 
subjects depend directly upon capacity 
acquired in research training and gen- 
erally upon the thoroughness with 
which the research is done. To sacri- 
fice these in any measure would result 
in a major loss and would not be jus- 
tified éven if done in the interest of 
so worthy an undertaking as the at- 
tempted improvement of college in- 
struction.” 


This does not mean that every effort 
should not be made to train most of 
our research workers for teaching as 
well as for research. But, in so doing 
we need only to return to President 
Gilman’s statement and quote “... 
his ability to express in clear and sys- 
tematic order, and in appropriate lan- 
guage, the results of his study.” 


: (4) Since project research in univer- 
sities, with close relationship to gradu- 


ate training, has been so successful 
and productive, industry has become 
very interested in the program. In 1946 
a total of 302 companies reported to 
the National Research Council that they 
were supporting research outside their 
own laboratories through approxi- 
mately 1800 fellowships, scholarships 
and grants. This support is of two gen- 
eral types: (1) the financing of specific 
projects of immediate interest and 
benefit to the sponsors and (2) unre- 
stricted gifts without expectation of 
any direct return to the sponsors in 
order to aid in the adequate training 
of scientific personnel and to foster 
fundamental research. There can be no 
objection to industry giving support to 
universities so that they can more ef- 
ficiently perform their function of 
training men, expanding the frontiers 
of knowledge, stimulating the spirit of 
inquiry on the part of both faculty and 
students and providing proper’ atmos- 
phere and facilities for work. In fact, 
industry has some obligation in under- 
writing this type of support. It should 
be closely correlated with similar sup- 
port from the government. However, 
there may be times when industry may 
take advantage of university research 
facilities to solve some of their specific 
problems. As funds. for research be- 
come more limited, competition for 
such funds may be greater. However, 
universities should not be turned into 
industrial research laboratories or com- 
mercial testing agencies. I believe I 
can truthfully say that all the grants 
accepted by the University of Wiscon- 
sin are for the support of basic research 
and the results can be published freely. 
As long as such arrangements hold, 
the graduate student should have no 
worries and we should have no serious 
problems in the future. 

(5) There is no question but what 
the present program makes more work 
for the professor. Link says our pro- 
gram gives the graduate students 
ulcers. I believe the professor has more 
right to expect the ulcers. Even the 
National Institute of Health program 
which was set up to support research 
in medicine and related fields and made 
definite attempts to minimize the 
amount of red-tape necessary to get 
these grants, requires an annual report 
and a renewal application each year. 
For that matter, those who receive aid 
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from the Research Committee of the 
Graduate School must write up a re- 
port each year. Unfortunately, I have 
to read a lot of both types of reports. 
So, if the professor doesn’t have more 
work to do, at least the secretary must 
do it. In this connection I cannot help 
but quote from a report recently writ- 
ten by L. F. Fieser of Harvard Univer- 
sity on his Impressions of Chemistry on 
the EHuropean Continent: 


“In European universities there also 
seems to be a better appreciation of 
the kind of life the head of a substan- 
tial research group leads. If a professor 
not only has the usual allotment of lec- 
turing, advising, and recommending 
assignments and does his share of ad- 
ministrative and committee work, but 
also has to try to see 15 to 20 research 
people nearly every day, keep them sup- 
plied with problems, write 10 to 20 
papers a year and perhaps a review 
article or two, maintain industrial con- 
tacts and find jobs for his men, answer 
a voluminous mail, accept a part of the 
invitations to give lectures, and per- 
haps squeeze in some experimentation 
with his own hands—then he is not 
just another professor of the faculty 
but one who can meet his many obli- 
gations only by fighting a constant bat- 
tle against time. I know of no univer- 
sity here or abroad where a solution 
of this problem has been found that 
satisfies all interests concerned, but 
I think that the problem is much bet- 
ter understood in Europe than it is 
here and that European universities 
provide their professors who are active 
in chemical research with far more 
adequate administrative, professional, 
technical and secretarial assistance 
than do ours. Most Americans would 
be content with something far less than 
the continental professorships that 
even provide the incumbent with a fine 
residence.” 


(6) While we have heard the state- 
ment that the deficit in the number 
of individuals receiving an advanced 
degree in science will amount to 17,000 
by 1955, we are now finding that our 
training program is supplying the re- 
quirement more rapidly than we had 
anticipated. Inevitably, we will reach 
again an oversupply of trained individ- 
uals. Regardless of the importance of 
research, a limit will ultimately be 


reached and further research cannot 
be supported by this country. This will 
mean that we will have to practice 
greater efficiency in the field of re- 
search as well as in other fields. How 
serious this problem will become I do 
not know, but as long as research pro- 
grams are continued in our universities 
more Ph.D.’s will be trained. The more 
pessimistic thinkers, especially Howard 
Mumford Jones, point out that Ph.D.’s 
without jobs become embittered men. 
The unemployed intellectual is a social 
menace. He calls these baffling confu- 
sions of graduate education. Some fields 
will be hit harder than others. These 
problems are already being discussed 
in the medical field where we have 
seen rapid increases for the support 
of research fellowships. Why train 
these capable young men if they have 
no permanent positions to look for- 
ward to? In medicine they may go into 
general practice rather than research 
but certainly they will be lost to the 
field of research. The John and Mary 
Markle Foundation has made some at- 
tempt to cope with this problem. 


I have raised six important questions 
which we cannot settle tonight but 
I would like to end with a more opti- 
mistic note, Certainly our graduate stu- 
dents who come in contact with prac- 
tical problems proposed by industry, 
medicine and even politicians will have 
a broader outlook in the future than 
those who come in contact only with 
theoretical questions proposed by the 
professor and in this connection I 
would like to close with a quotation 
from a talk made by David M. Delo 
of the Department of the Army, “Sci- 
ence and the Nation’s Future.” 


“Tt seems inescapable that organized 
science in the United States must as- 
sume new and grave responsibilities. 
In a democratic society, constantly sub- 
jected to variable internal and external 
pressures, it should form a stable and 
consistent core from which sound sci- 
entific advice and information will 
constantly emanate. Research must 
progress as rapidly as personnel and 
funds permit. Beyond this, scientists 
must do everything in their power to 
make sure that the applications of sci- 
ence strengthen every facet of national 
life and that we build soundly for our 
nation’s future.” 
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By Pror. Davip CAUSEY, PH.D. { 


Zoology Department, University of Arkansas, Fayetteville, Ark. 


During those seven long years that 
Darwin labored at his barnacles and 
produced the monographs on the liv- 
ing and fossil Cirripedia which made 
him an authority on barnacles and so 
competent to speak finally on all 
things, his growing children, steeped 
in an environment of sessile and 
smelly crustaceans, believed that all 
men worked on barnacles. In my house 
it is millipedes! 


I have nothing against millipedes 
per se. There are times when even I can 
see a spot of beauty in their color, the 
pattern of the color, and/or their form. 
While some smell like something long 
dead, but not buried, others have a 
pleasant smell of camphor, and in some 
the cyanide odor makes me nostalgic 
for those undergraduate days when 
I still knew the difference between an 
acid and a base. In my favorite arm- 
chair, digesting a good meal and smok- 
ing a better pipe, I can even speak 
kindly of them—that is, if I haven’t 
been out collecting them. All in all, 
I can take them or leave them. 


Have you ever collected millipedes? 
You probably don’t know what they 
are. The only one I used to know was 
the common house millipede, and that 
is a centipede! They are smallish, leg- 
gish creatures (something like the 
front row in a class room), quietly 
playing their little hours upon the stage 
until you come along and collect them. 
You can get all the thrills of collecting 
them in your own home. There is only 
one way to collect them—the hard way. 
Kneel down on the floor, upon your 
hands and knees. I won’t insist that 
there be a briar under your left knee 


* Retiring presidential address, 
Southern Academy of Hysterical 
+ Dr. Nell Bevel 


The 
Science. 
Causey’s husband. 


and a small sharp stone under the right 
one, but there would be in the field. 
Try to rip off a piece of the baseboard 
with your fingers, breaking at least one 
finger nail. That’s rolling over a log 
or overturning a stone. Now, on your 
hands and knees, crawl and scratch at 
the floor for a couple of hours. Don’t 
mind an occasional splinter, that’s 
merely a centipede bite and will be for- 
gotten with the next one. You are work- 
ing through the leaf litter and the 
superficial soil. Now and then some one 
ought to drag a length of wet rubber 
tubing across your hand—that’s a 
snake you don’t have time to look at. 
Every few moments you are to bend 
over and look intently at something on 
the floor, occasionally with a hand lens, 
or pick up a something with forceps 
and put it in a vial, You carry vials in 
your left hand, forceps in your right. 
That leaves only three hands to swat 
flies and mosquitoes, wipe the sweat 
from your forehead, and loosen berry 
canes. 


Few animals have travelled as far 
on their hands and knees and seen less 
than I have. I’ve spent weeks in the 
Great Smokies on my knees and while 
I know that its leaf litter is thick and 
insecty and that the moss grows luxu- 
riantly on the fallen logs, I still don’t 
know what the Smokies look like—all 
I’ve had is a sort of dog-burying-a-bone 
view of them. If you should see vast 
areas of the southern landscape dis- 
turbed and disordered, the litter 
shifted, the logs heaved, and the stones 
out of place—not Kilroy, but Causey 
has been there. 


There are millipedes and millipedes. 
The immediate need varies according 
to some mysterious taxonomic barom- 
eter along which are strung millipede 
genera and species instead of milli- 


THE BIOLOGIST 57 


meters. Sometimes it is the big ones 
and you wonder if some sort of grab- 
bing device or the park paper gatherer’s 
nail in a stick wouldn’t save you a few 
squats. You come in with a fairish col- 
lection—a few dozen odds and ends, 
including some insect larvae you hope 
will get millipede credit. Maybe, if 
you’ve been lucky you have a few hun- 
dred. You proudly say that you have 
some new ones. Actually you don’t 
know one from another and you, per- 
sonally, classify them by size, smell, 
and profanity. She chucks your most 
promising in the preservative with con- 
tempt (temporarily they are just the 
ordinary common ones —temporarily, 
I say). Then some miserable, shop- 
worn specimen which fell into your 
vial by mistake or carelessness (you 
really suspected it was a beetle larva) 
is seized upon with feminine squeals 
of joy. “It’s a new one!” She gets out 
her hand lens, “Is it a male?’ And 
then comes that indelicate investiga- 
tion while you stand there and your 
poor old heart practically stops ticking 
and your battered knees tremble. She 
unrolls it and peeks (millipedes have 
no privacy these days, and males have 
gonopods). A gonopod is an impres- 
sionistic toothpick which has nothing 
to do with teeth. Her face falls. Of 
course it’s a female, it’s new, and it’s 
important. Back to the salt mines— 
I mean, back to the leaf litter and the 
logs. A few more acres and maybe 
you'll find a male. So far as I know, 
a male is just something which grows 
gonopods. Occasionally it is a male, 
alone in all his glory. God’s in the 
heavens and all’s right with the world? 
Not at all. Once the thrill that it is 
a male (upon which species are based) 
passes, she remembers that there are 
two sexes. “I just have to have a fe- 
male.” You didn’t get a female, and 
while you wonder what difference it 
makes to a male dunked in 70% alco- 
hol whether or not he has a mate, she 
thinks it does, and back to the leaf 
litter you go. 


The common ones—those which she 
puts in the preservative with a rab- 
bitry twitch of her nose—she just 
wasn’t working on them then. They, 
too, have their day. There comes a 
time, maybe in the winter when you 
are working through the garden seed 


catalogs or the fishing tackle offerings, 
and she gets around to them, She’s 
preparing a monograph on the milli- 
pedes of the universe, with footnotes 
on all other places. So, she works 
through the common ones again. Group 
after group—today they are genera, 
tomorrow maybe families, as a taxo- 
nomic fortunes rise and fall. She finds 
an extra bristle on the third joint of 
the 15th left leg, or under the electron 
microscope a molecule in the stern end 
has a warped appearance. The old 
genus has to be divided and she needs 
more specimens. You might just as well 
forget that come summer you intended 
to fish in the Wisconsin lakes or go to 
the seashore just to see. You’re going 
back after more of those uncommon 
common ones. 


You try various implements for mess- 
ing up the earth’s fair face. Thus far 
I’ve tried an army trenching tool, a 
geologist’s pick, a garden hand culti- 
vator, a hunting knife, a limey’s knife 
which has a marlin-spike on it, and 
such improvised items as sticks and 
toes. Best of all is one’s fingers, but 
after a couple of hours the bones begin 
to protrude and you get to worrying. 
Just now I’m using three tines from 
a broken garden rake fitted to a handle. 
It works well, and I’ve considered mar- 
keting them for collectors, but I don’t 
know where I’d be able to get enough 
broken rakes. 


About the time you think that you’ve 
experienced all the griefs and miseries 
of millipede collecting, an opinion 
shared by your knees and back, she 
springs the oniscoids upon you. If you 
can see them, they look something like 
pillbugs or sowbugs, or whatever you 
are accustomed to call them.* Now 
these isopods can be picked up with 
the fingers. The oniscoids, however, 
are practically invisible, and I’d like to 
meet the man who first discovered 
them. An oniscoid % of an inch long 
is a giant, most of them are small, 
while many are runts. They occur in 
the lowermost leaves and the topmost 
grains of soil, and generally about one 


* Mother sewed a few of them in a cloth 
sack, which was hung around my neck 
when I was a child. They prevented sea- 
sickness or falling fits, or something. This 
has nothing to do with millipedes, but 
footnotes impress the dean as scholarly. 
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to the acre. The mess along the sides 
of a rotting log is good hunting ground, 
especially if the briars are doing well 
(poison ivy helps, too!) You get down, 
and I mean down, and you slowly 
shift the material grain after grain. 
I’ve gone miles that way—in the prone 
position. And I’ve found some of them. 
Once I found two in the same after- 
noon, and the constable thought Id 
been drinking! 


You’ve guessed it—there are many 
kinds of oniscoids. Each impenetrable 
and inaccessible mountain side has its 
Own species or she will make them so. 
Why not—you can’t see them anyway! 
And when you find one—well, here we 
go again. It is all rolled up, like a tire 
off a fairy’s tricycle. You wait pa- 
tiently, you can’t unroll it, might hurt 
the delicate little thing—and when it 
stretches out she looks with a hand 
lens, holding her breath. “Is it a 
male?’ you dumbly ask. It isn’t. And 
the poor little delicate thing goes into 
the alcohol, and you go back to the 
hills after its invisible mate. 


TH BB LOO Gas, 


There’s an indoor phase to this ac- 
tivity. We can’t get everywhere to 
collect. A systematist (that’s a tax- 
onomist living on the right side of the 
track) needs specimens from every- 
where and points in between. Now I 
know a lot of people—zoologists, 
queer, of course, but kindly and I hope, 
good natured. She will look up from 
Better Shacks and Hovels (she has 
her lighter moments) and suddenly 
say, “I need some millipedes from 
Pra ae ens ee ” Maybe, like Abe Lincoln,f 
I’ll think of someone I’ve slept with. 
Fine, I’ll ask the poor soul to go hunt 
millipedes. And I’ve asked people I 
might have slept with, people I 
wouldn’t and people who wouldn't. 
I’ve asked people all over the United 
States. Some will, and some won't. 

Brother (or sister), have you got 
time to collect a few millipedes for my 
wife? 


7 A. A. Woldman, in the May, 1950, Har- 
per’s implies Lincoln never said anything. 
I can vouch for the sleeping story, I heard 
him tell it. 


N/ 


Tremendous Power in the University 


The university is truly a rock for the 
society of free men. It is such a rock 
because it is an institution which is 
intensively pre-occupied with the activ- 
ities of the human mind. 

Thus arises the tremendous power 
lodged in the university. The greatest 
power in the world today is not the 
atom bomb. The human mind that con- 
ceived the bomb is a greater power by 
far. We do not have to fear that power 
when it operates in an environment of 
freedom. We have everything to fear 
when it is curbed and perverted. 

In a broad sense, our civilization is 
the fruit of the university, of a tra- 
ditional approach to knowledge that is 
humane and responsible because it 
cultivates the spirit along with the 
intellect. 

If we have taken this tradition for 
granted, now is the time to reassess it. 

For if, at the same hour that men 
succeed in splitting the atom, they 
allow the intellect to be divided from 


the conscience, all the achievements of 
science, the contributions to the world’s 
wealth and to man’s comfort, the engi- 
neering wonders, and the medical ad- 
vances, are but a handful of dust. 

We must not let this happen. 

Higher education in America must 
adhere to its humane tradition, seek 
the truth, and aid men and women to 
develop the enlightened intellect, broad 
human sympathies, and responsible 
character, 

The indispensable condition for this 
job is freedom. We must continue to 
maintain universities which can resist 
political pressure or pressure from or- 
ganized groups or vested interests. 

We must do this or fall victims to the 
tragic failure that we have already seen 
demonstrated in our time: the failure 
to see that it is the enlightenment of 
the spirit, not the dictates of legisla- 
tion, that makes men free—Inaugural 
Address, President James Roscoe Mil- 
ler, Northwestern University. 


GOETHE AS A BIOLOGIST 


By Hartey H, BAartLerr* 


Goethe's Recognized Position as a Pioneer in Biology 
Will Come to Many as a Surprise 


Goethe’s activities in science were, 
in his own estimation, quite as impor- 
tant as those in literature. Neverthe- 
less his significance as a scientist is 
singularly difficult to appraise. It has 
been a subject of debate ever since his 
own time, and is likely to continue to 
be so for generations to come, for so 
long as he holds his place as a great 
poet whatever forces directed or re- 
strained his poetic imagination will 
continue to be of interest. There can 
be no doubt that Goethe’s scientific 
work largely determined his own men- 
tal development, and therefore in- 
fluenced the course of German litera- 
ture. The growth of his scientific 
interests paralleled his increasing dis- 
satisfaction with the Sturm Und 
Drang period for which he himself 


* Professor Bartlett, A.B. cum laude in 
ehemistry, Harvard, 1908, spent some 
years as a chemical biologist in the U. S. 
Department of Agriculture, came to the 
University of Michigan in 1915 as Assist- 
ant Professor of Botany, was appointed to 
a professorship in 1921, and later served as 
head of the Department. He has made 
botanical studies and surveys in the East 
Indies and Latin America and has also 
interested himself in the ethnology of 
Sumatra, Formosa, and the Philippines. 
In 1935 he was an exchange professor at 
the University of the Philippines and dur- 
ing the war a rubber expert for the U. 8. 
Department of Agriculture. He is an ex- 
president of the Botanical Society_ of 
America; the Michigan Academy of Sci- 
ences, Arts, and Letters; and the Re- 
search Club of the University. He is a 
member of the American Philosophical 
Society. His previous contributions to the 
QUARTERLY include “Vernacular Literature 
in the Philippines’ (Summer, 1936), “Asa 
Gray's Nonresident Professorship 
(Spring, 1941), and ‘‘The Botanical Gar- 
den at the University of Michigan’ (Win- 
ter, 1943). This article is reprinted by 
courtesy of the QUARTHRLY REVIEW of the 
Michigan Alumnus, Summer issue, 1949. 


was responsible. Whether he then be- 
came the poet of evolution, as many 
have contended he did, depends upon 
one’s interpretation of what he meant 
by metamorphosis. In accordance with 
the answer, some will insist, depends 
his place in the history of science. He 
will emerge as a forerunner of evolu- 
tion, a pre-Darwinian, or as the founder 
of the futile nature philosophy which in 
the person of Oken, Goethe’s imitator, 
ran amok in Goethe’s own time. 


I do not recognize that there are only 
these alternatives. Many of Goethe’s 
contemporaries hold an honorable 
place as scientists who were not evolu- 
tionists. If it is quite impossible to al- 
low Goethe a place with Lamarck, Buf- 
fon, and Erasmus Darwin as precur- 
sors of the founder of evolution, would 
it add greatly to his luster to be placed 
among some twenty or thirty lesser 
lights? 


Goethe developed his ideas in such 
obscurity that there has been endless 
argument about what they implied. 
Oken, the German naturalist and phi- 
losopher (1779-1851), may be held to 
have merely followed where Goethe 
led, and to have supplied perhaps the 
one possible logical working out of his 
ideas. Yet J. Arthur Thomson held 
that Goethe was the greatest poet of 
evolution, but that Oken so jumbled 
sense and nonsense that he could be 
regarded as a farseeing prophet or as 
a fatuous follower of intellectual will- 
o’-the-wisps. 


An English student of Goethe, Pro- 
fessor J. G. Robertson, concluded that 
Goethe’s scientific studies and discov- 
eries now possess only a historical in- 
terest. Robertson said: 
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Of real importance was his fore- 
shadowing of the Darwinian theory in 
his works on the metamorphosis of 
plants and on biological morphology. 


GOETHE, POET AND BIOLOGIST 


From a portrait painted in 1819 
by George Dawe 


Indeed, the deduction to be drawn from 
Goethe’s contributions to botany and 
anatomy is that he, as few of his con- 
temporaries, possessed that type of 
scientific mind which, in the 19th cen- 
tury, has made for progress; he was 
Darwin's predecessor by virtue of his 
enunciation of what has now become 
one of the commonplaces of natural 
science—organic evolution. 


It is hard to grant that one could 
be greatly concerned with the prob- 
lems of organic evolution, or even en- 
visage them clearly, who was not con- 
cerned with the basic problem of the 
origin of species. I have sought dili- 
gently for any pronouncement on this 
subject from Goethe, and the only 
statement that I find is surely an amaz- 
ing one. Written in 1823, thirty-three 
years after the publication of the doc- 
trine of metamorphosis, it indicates 
neither belief in change of species nor 
in constancy. It holds out, to be sure 


, 


a strong. hint that hybridity or prom- 
iscuity causes variability within spe- 
cies, but that is all. He wrote: 


Natural System: a contradictory con- 
ception. Nature has no system; she 
has, she is, life and continuity out of an 
unknown center, to an unknowable 
boundary. The idea of metamorphosis 
is a highly venerated but at the same 
time highly terrifying gift from above. 
It leads into formlessness, destroys 
knowledge,—dissolves it. It is like 
centrifugal force, and would lose it- 
self in endlessness if there were not a 
counterbalance for it: I allude to the 
impulse for specificity, the tenacious 
capacity for constancy of that which 
once comes into being, a centripetal 
force, which basically can take on 
nothing external to itself. One may 
consider the genus Hrica. 


If I consider those things that one 
calls genera in botany, and those which 
are held to be such as they have been 
set up, so I must always conclude that 
one genus is not to be handled in the 
same way as another. There are 
genera, I may say, that have character, 
in that they manifest themselves again 
in all their species, so that one can 
approach them in a rational way. They 
do not easily lose themselves in vari- 
eties, for which reason they can be 
handled with confidence. I mention the 
gentians: the critical botanist will be 
able to characterize a number of them. 


On the contrary there are character- 
less genera, to which one can hardly 
ascribe species, because these lose 
themselves in indefinable varieties. If 
one handles these in scientific earnest, 
one will never be through, indeed one 
becomes ever more confused by them, 
since they evade every determination, 
every law. These genera I have often 
allowed myself to call the profligate 
ones and to bestow this epithet upon 
the roses, by which their charm is not 
diminished. Especially may Rosa 
canina invite this reproach. 


By way of contrast with Robertson’s 
conclusion, Hirsch, a German contrib- 
utor to the Annalen der Naturphiloso- 
phie in 1912, went over all the evi- 
dence for classifying Goethe as an evo- 
lutionist and concluded: “Goethe is no 
founder of today’s doctrine of descent. 
He was, however, a distinguished pro- 
moter of ideas that led to it and of 
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the investigation upon which it was 
based.” 


Going back through some small part 
of the enormous literature on Goethe, I 
find that scientists in general agree 
with the latter conclusion. Others, 
mostly not scientists but including 
very distinguished names in science, 
take the other side. A _ select bibli- 
ography of the subject would include 
at least a hundred titles, and a reason- 
ably comprehensive bibliography sev- 
eral times that many, for authors who 
have written about Goethe are legion. 


If Ernst Haeckel, the first and most 
enthusiastic apostle of Darwinism in 
Germany, did not actually originate the 
tradition that Goethe was the poet of 
evolution, he certainly did much to dis- 
seminate it. Only seven years after 
the publication of Darwin’s Origin of 
Species, Haeckel called attention in his 
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General Morphology to theses of 
Goethe which he thought might be con- 
sidered as “phyletic prophecies,” and 
which led him to consider Goethe as a 
precursor of Darwin. 


In the field of comparative anatomy 
Goethe did two things that impressed 
Haeckel. First, he rediscovered the 
intermaxillary bone in man. Secondly, 
he proposed a theory that the skull was 
made up of modified vertebrae. As we 
shall see, each of these contributions 
was applicable to a theory of evolution 
and, even if Goethe drew no genetic 
evolutionary conclusions, Haeckel did 
it for him. Indeed, after Darwin’s mas- 
terly exposition of evolution, it was 
almost impossible for any scientist 
who accepted the theory of evolution 
not to imagine evolutionary thinking 
on the part of any thoroughgoing advo- 
cate of the comparative method in 
zoology or botany. So far as most bi- 
ologists were concerned, Naturphilos- 


GoETHE’S TYPE PLANT 


Tllustrating his concept of the meta- 
morphosis of plants and the correspond- 
ence, as interpreted by later botanists, 
of leaves and flower parts. 
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ophie died so completely in the period 
between Cuvier’s onslaught upon it in 
1831 and the coming of the Darwinian 
idea of evolution that obviously it was 
hardly possible for the new generation 
of biologists, to which Haeckel be- 
longed, to grasp its conceptions. 
Haeckel, finding in Goethe little of the 
grotesque absurdity of such a nature 
philosopher as Oken, and admiring 
Goethe’s poetic genius, seems to have 
found it impossible not to interpret the 
doctrine of metamorphosis as evolu- 
tionary, involving geological time and 
implying genetic relationships among 
living beings. 

To Goethe’s contemporaries in Natur- 
philosophie, however, and, I believe, to 
Goethe himself, “metamorphosis” 
meant nothing of the sort. It was 
merely the expression of an idea that 
animals or plants were constructed ac- 
cording to a definite plan, which plan 
was subject to infinite variation, but 
involved neither geological time nor 
relationship by descent, and was not 
inconsistent with the doctrine of spe- 
cial creation. 


Before entering upon any biograph- 
ical delving into the origin of Goethe’s 
doctrine, it will be well to try to state 
what he meant by metamorphosis. In 
essence it is that the lateral organs of 
any plant are constructed according to 
a definite plan and may be regarded as 
modified leaves. Correspondingly, dif- 
ferent plants are but variations of the 
same architectural plan. Animals, ac- 
cording to his theory, are composed of 
repeated parts corresponding to the 
vertebrae of the spinal column. One 
could therefore conceive of a type 
plant, and of a type animal, of which 
all others could be interpreted as vari- 
ations. If this is not an exactly correct 
statement of Goethe’s idea, it is surely 
the idea that he allowed to grow out 
of his, without contradiction. 


Goethe’s first active interest in sci- 
ence was aroused by Lavater, the ami- 
able German pastor and mystical poet 
who wrote voluminously but is remem- 
bered chiefly by his discursive, harm- 
less book on a subject, physiognomy, 
which had had an unfortunate asso- 
ciation through the ages with such rep- 
rehensible pursuits as astrology, magic, 
and divination. Goethe sought to col- 
laborate with Lavater by demonstrat- 


ing an anatomical basis for physiog- 
nomy and in the little poem “Typus” 
declared that “There is nothing in the 
skin that is not in the bones.” This 
idea seems to explain Goethe’s inordi- 
nate preoccupation with bones, which 
in his imitator Oken, grew into a reg- 
ular “bone philosophy.” Goethe’s ac- 
tive association with Lavater from 
1774 to 1783 covered the period from 
1775 to 1778 when Lavater’s book was 
in course of publication. Goethe anony- 
mously cortributed much to Lavater’s 
book. He had the manuscript and illus- 
trations with him at Frankfort and 
Weimar, with permission to make such 
revision as he wished. Hckermann 
quoted Goethe as having said that all 
that Lavater’s book contained about 
animal skulls was Goethe’s. 


The two were then on terms of the 
most cordial friendship, and even when 
this cooled to the point where relations 
were strained and broken, apparently 
because Goethe felt that Lavater’s mys- 
ticism had degenerated into supersti- 
tion, he gratefully acknowledged in 
his autobiography that Lavater had ex- 
ercised a very stimulating influence 
upon him, 


After the French campaign of 1792 
Goethe visited Mtinster and was asked 
by friends there to account for his in- 
terest in physiognomy and osteology, 
the latter seeming so very inappropri- 
ate in a poet. He replied that just as 
he had been led into the study of anat- 
omy in his academic years through the 
influence of Lavater’s physiognomy, so 
it was the same influence that had led 
him back to it. 


So Goethe’s study of comparative 
anatomy started with fanciful physiog- 
nomy, but led to the theory of the 
“type animal’ and the doctrine of 
metamorphosis. It began a little 
earlier than his botanical work, but 
was carried on at the same time. His 
principal achievement was the redis- 
covery of the intermaxillary bone in 
man and his appreciation of its im- 
portance in adding to the proof of 
man’s basic structural identity with 
the other mammals. Except for the ac- 
cident of not procuring publication for 
this discovery of 1784, for which manu- 
script was certainly ready as early as 
1786, it would have been his first pub- 
lished scientific work, 
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Just why finding the vestigial pre- 
Maxillary (intermaxillary) bone in 
man should have been deemed so im- 
portant goes back to the belief, current 
in Goethe’s time, that the lack of this 
bone was distinctive of man and dis- 
tinguished him from the apes. To find 
it in man afforded an indication that 
if this minor anatomical distinction 
did not exist, there was every likeli- 
hood of complete homology between 
man and lower mammals. 


The existence of the premaxillary 
bone is often ignored by practical anat- 
omists. A modern statement is that 
the premaxilla of the mammals bears 
the incisor teeth “and except in man 
the suture between it and the maxilla 
is evident on the face if a young 
enough animal be looked at.” In the 
course of development of the embryo 
one or two centers of ossification de- 
velop into the premaxilla and afford 
sockets for the incisor teeth. The su- 
ture delimiting the premaxilla in 
frontal aspect disappears before birth, 
but a trace of it remains visible in 
many skulls in palatal aspect. If the 
premaxillary sutures fail to unite, the 
eondition known as cleft palate re- 
sults. 


In 1819 Goethe wrote that he had 
been anticipated in the sixteenth cen- 
tury by Vesalius, who figured the inter- 
maxillary suture in palatal view but 
not in front view of an adult skull. He 
also found that in the eighteenth cen- 
tury Albinus of Leyden, the teacher of 
Haller, discovered the premaxillary in 
the human foetus, indicated by a suture 
in both front and palatal aspects. 
Goethe was anticipated by several oth- 
ers, among them, according to Cole, by 
Vieq d’Azyr, who described it in the 
human foetus in 1780. 

In Goethe’s time several of the cur- 
rent handbooks of anatomy for stu- 
dents of medicine gave no indication 
of the premaxillary bone, and it has 
been assumed that at first he did not 
look more deeply into the subject. 

When Goethe made his observations, 
an account of them was translated into 
Latin by the anatomist Loder and sent 
to Pieter Camper of Amsterdam, then 
the leading human anatomist, for pub- 
lication. Camper, unable to verify 
presence of the suture in adult skulls 
of Negroes, Hottentots, Kalmucks, 


Chinese, and in newborn and unborn 
Huropean infants, decided _ that 
Goethe’s observations were wrong. 
Camper is presumed to have examined 
only the frontal aspect of the skulls, 
for in such abundant material as his 
there would surely have been some 
specimens with the suture showing in 
the palatal aspect. (Thomas Kalliker, a 
later investigator, found that 96 out of 
325 skulls showed the intermaxillary 
suture in palatal view but not one of 
them gave any indication of it in front 
view. ) 

Except for a note by Loder in his 
Anatomical Handbook, Goethe failed to 
get any prompt publicity for his dis- 
covery, but his letters from 1784 to 
1786 and later have enthusiastic refer- 
ences to his “little bone,” the lack of 
which in man had been the supposed 
crucial distinction between man and 
the apes. Even if he made no prompt 
formal publication under his own au- 
thorship, his discovery went far and 
wide by letter, and Goethe delayed full 
publication until 1817. 

We may now turn to the second of 
Goethe’s contributions to vertebrate 
anatomy, the theory of the vertebral 


SKETCH BY GOETHE 


Illustrating his studies of the premacil- 
lary bone in various manmals 
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structure of the skull. He explained all 
the skull bones, including the facial, as 
derived from vertebrae. The homol- 
ogies which he thought he establishéd 
proved not to be real, although his 
theory has been credited with prepar- 
ing the minds of morphologists for a 
more modern substitute for it which is 
in good standing. Untenable as his 
conclusions proved to be in the long 
run, credit for them was disputed by 
Oken in 1807, a decade before Goethe 
got around to doing more than talking 
and writing to his friends. Goethe ar- 
rived at his theory during his Italian 
journey, in 1784 or immediately there- 
after. 


In 1815 Goethe made the outright ac- 
cusation that Oken had stolen the idea 
from him. Oken, however, went far 
beyond Goethe’s views in his inaugural 
dissertation on the occasion of entering 
upon a professorship at the University 
of Jena. It was entitled “On the Mean- 
ing of the Skull Bones” and developed 
a fantastic extension of Goethe’s theory, 
namely, that the whole skeleton was 
only a branched spine—that the whole 
man, or other animal, was only a back- 
bone or a secondary consequence of his 
backbone. Even this grotesque con- 
ception, Oken’s “bone philosophy,” as 
he called it, has been kindly regarded 
by good-natured followers and regarded 
as a useful precursor of the concepts 
that later developed from the discovery 
of the chorda dorsalis. Oken published 
and Goethe didn’t. 


Relations between Goethe, Curator 
of the University of Jena, and Professor 
Oken were strained, and the latter at- 
tributed certain misfortunes of his 
career at Weimar and Jena to the 
former, although recognizing Goethe’s 
superiority to himself. Oken imitated 
Goethe and developed the same theories, 
always with more extravagant appli- 
cations than Goethe would have made. 


It cannot be said that the priority 
dispute between Goethe and Oken was 
ever decided, and one may perhaps be 
satisfied to think that each honestly 
believed that he independently origi- 
nated the vertebral theory of the skull. 
The theory was used by both in develop- 
ing their conceptions of morphology 
and was passed on to other naturalists 
and nature philosophers. Goethe con- 
sidered it essential to his concept of 


morphology, for just as he postulated 
a type plant and a type animal, so 
there had to be a type unit-structure 
of each to undergo variation, in the 
plant the leaf, and in the animal the 
vertebra, with whatever else went with 
Tits 

These were the biological or morpho- - 
logical concepts that Goethe thought 
would unify all thinking about living 
things. His ideas of metamorphosis as 
they applied to plants were published 
with reasonable promptness after his 
return from the Italian journey. 


Most of Goethe’s own contemporaries 
seemed to believe that his first and, 
as it proved, most cordially received, 
contribution to science, the doctrine 
of metamorphosis in plants, resulted 
from a sudden flash of inspiration for 
which he presented such argument or 
evidence as he would hastily adduce. 
This idea early became part of the 
body of Goethe tradition and has had 
currency down to the present time. 
Goethe encouraged or at least tolerated 
it, and then in his old age vigorously 
denied it, but by his own testimony it 
was not far from true. 


In 1831, only a year before his death, 
he wrote that for more than half a cen- 
tury he had been known in the Father- | 
land and abroad as a poet, and as a mat- 
ter of convenience, had let himself be 
classified that way. It was not gener- 
ally realized that he had devoted 
greater attention to natural science 
than to poetry, having studied both 
the general physical and the organic 
manifestations of nature, and that he 
had quietly, consistently, and painstak- 
ingly carried out carefully planned ob- 
servations. As his essay designed to 
explain the metamorphosis of plants, 
published over forty years before, was 
now receiving greater recognition, es- 
pecially in Switzerland and France, he 
finally deemed it proper to deny the 
prevailing misconception that his idea 
had come to him unexpectedly as a sud- 
den inspiration. There had been much 
wonder about how a poet could turn 
from the path of his proper concerns 
and in a fleeting detour, as it were, 
make a significant scientific discovery. 
Although he had felt flattered at hav- 
ing such a reputation for sagacity, and 
had allowed a false conception to be- 
come current, the fact was that his 
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fortunate idea of metamorphosis had 
been arrived at by straight-forward 
effort. 


Goethe tells how his botanical self- 
education at Weimar had paralleled 
somewhat the history of botany itself. 
Beginning presumably in 1776, his prac- 
tical interests at first might have been 
likened to those of the ancient Greek 
rhizotomoi, who gathered roots for 
medicine. Dr, Buchholz, the able local 
apothecary at Weimar, was interested 
in both the old and the new, was a 
chemist as well as a botanist. He had 
a mission to expound science, and 
Goethe listened. Buchholz had drug 
plants in his own little garden, but 
also grew whatever other plants he 
could get that were new and interest- 
ing. His efforts, seconded by Goethe's, 
resulted in a genuine botanical garden- 
ing enterprise with support of the 
court. 


Goethe had his own garden too, and 
his enthusiasm was infectious, so that 
soon there was a wide circle of ama- 
teur botanists at Weimar. It may have 
been Buchholz who introduced Goethe 
to several works of Linnaeus, among 
them the Fundamenta Botanica, upon 
which botanical science seemed to 
Goethe to be soundly based, and also 
to Gesner’s Dissertationes, which eluci- 
dated certain Linnaean doctrines. Lin- 
naeus’ Philosophia Botanica was his 
daily study, literally his vade mecum. 
At neighboring Jena he profited from 
the advice of the professors and became 
familiar with the long-antiquated Flora 
Jenensis of Rupp, which sufficed for 
identification of the plants of the re- 
gion under their pre-Linnaean names. 


In Ziegenhain, Goethe made the ac- 
quaintance of the Dietrich family. Old 
farmer Dietrich, founder of a botanical 
clan, had felt that he held a patent of 
nobility in botany because he had at- 
tracted the favorable attention of Lin- 
naeus and once received a letter from 
that great man. His son carried on the 
tradition of being local authority on 
medicinal plants for the commercial 
herb gatherers, the botanical dilettanti, 
the medical students, and the commu- 
nity at large. His influence reached Wei- 
mar. A nephew, Friedrich Gottlieb 
Dietrich, became the friend and botaniz- 
ing companion of Goethe, ultimately at- 


tained the doctorate, became a botanical 
author, and had charge of the Grand 
Duke’s garden in Hisenach. 


Goethe likewise acknowledged how 
much he owned to August Karl Batsch, 
whose ambition was to perfect a sys- 
tem of classifying plants in families 
in a sequence from the less to the more 
highly developed. This method, which 
had been advocated by Linnaeus but 
carried forward only by Jussieu in 
France, then greatly appealed to 
Goethe, so it seems very inconsistent 
that he was later (1823) to say that 
there was not and could not be system 
in nature. 


It is quite clear that prior to 1790 
Goethe had been a very enthusiastic 
botanical amateur, but had little formal 
preparation for technical authorship, 
and would probably not have known 
it if others had anticipated him in in- 
terpreting the phenomena, well known 
to many, upon which he based his 
theory of metamorphosis. Perhaps to 
guard against possible criticism on this 
score, he said in the Metamorphosis: 


The underlying kinship of the vari- 
ous external members of the plant, such 
as the leaves, calyx, corolla, and 
stamens, which develop one after an- 
other and, as it were, from one an- 
other, has long been recognized by 
naturalists in a general way; it has 
indeed received special attention, and 
the process by which one and the same 
organ presents itself to our eyes under 
protean forms, has been called the 
“Metamorphosis of Plants.” 


Incredible as it may seem, up to the 
time of becoming a botanist by virtue 
of publishing his book, Goethe seems 
to have lived almost apart from the 
botanical past except for inseparable 
companionship with some of the works 
of Linnaeus. The authors who had in- 
fluenced his intellectual development 
most, he said, were Shakespeare and 
Spinoza; and after them no one more 
than Linnaeus. It has dismayed a mod- 
ern botanist, Agnes Arber, who has 
written an admirable essay on Goethe’s 
Botany, and who evidently has a low 
opinion of Linnaeus, which I hope is 
not generally shared, to find him men- 
tioned by Goethe in the same breath 
with Shakespeare and Spinoza. She 
explains what she fears may be inter- 
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preted as lack on Goethe’s part of dis- 
crimination between great and near 
great by saying that his words do not 
relate to these three men in general 
but only in their effect upon his own 
personal development, an effect depend- 
ing largely upon his individual circum- 
stances! 

In Goethe’s original work of 1790 
there was no reference by name to his 
predecessor Wolff, or, indeed, to any 
other author except Linnaeus, although 
there are indirect allusions to others. 
He should at least have known of Ne- 
hemiah Grew, who published similar 
ideas in 1672, and of Malpighi. It was 
not until 1817 that Goethe told of his 
discovery that he had had a forerunner 
in Kaspar Friedrich Wolff. It appears 
that Goethe published a request for 
information about anyone who may 
have anticipated his announcement of 
the idea of metamorphosis. He was in- 
formed by a cousin of Wolff that the 
latter, a German scientist at St. Peters- 
burg, had published a very clear state- 
ment of the idea in 1768. Goethe re- 
ferred to it with the comment “We are 
original because we know nothing.” 
He certainly conceived his own idea in 
such scientific isolation and with so 
scanty a background of botanical read- 
ing that it must have been original 
with him. 


The evidence of Goethe’s wide read- 
ing has been published in the record 
of books withdrawn by him from Wei- 
mar library over the course of fifty-six 
years. In later life they were amazingly 
diversified, including the important lit- 
erature of the time in many fields, but 
he used few books of science before 
1790 and none that could have in- 
fluenced the writing of the Metamor- 
phosis. Of course he had his own books 
also, and access to those at Jena; like- 
wise association with Buchholz must 
have influenced him, There were no 
botanists among his correspondents 
until later. 


Many comments have been made 
about scientific deficiencies of Goethe’s 
book, and about its peculiar literary 
form. It made no application of his 
theory to any plants except annual 
herbs. Yet the inspiration for it came, 
he said, from his contemplation of a 
palm in the botanical garden of Padua, 
where there is still a specimen that is 
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pointed out as the one. He wrote that 
according to the model of this wonder- 
ful type plant he could conceive of 
new plants forever, all variations of 
the one, and that the same law would 
apply to all living things. Nevertheless 
he never mentioned the palm in his 
book of 1790, although he was to say 
that the moment when he realized 
what it signified was the most glorious 
moment of his life. “To conceive, to 
sustain such an idea, to discern it in 
Nature, is a task which transports one 
into a region of tormented bliss.” 


Oken showed no such limitations. 
Where Goethe beckoned, he followed. 
Many botanists have commented upon 
Goethe’s complete disregard of the 
cryptogams, and of his skirting com- 
pletely around the problem presented 
by parts of the plant that were not 
equivalent of, or associated with, the 
leaf. Oken did not hesitate to take 
Goethe’s type plant apart, and to popu- 
late the world with the descendants of 
the pieces, which were autonomous but 
imperfect organisms with affinity to 
the soil (if they came from the root 
of a terrestrial plant), or with affinity 
to the water, or to the air. His flights 
of fancy knew no such restraint as 
Goethe’s, but he got the idea of it a 
from Goethe’s notion that a detached 
runner of a strawberry plant would re- 
main a runner forevermore. What 
boundless possibilities might there be 
if all parts of all plants could thus run 
their courses in nature and each un- 
dergo its own metamorphoses! 


When questioned about his neglect 
of the root, Goethe said that it need 
not concern him because it showed no 
impulse toward perfection! It has been 
conjectured that the subject matter 
limitation of the Metamorphosis may 
have resulted from hasty publication 
occasioned by the fear that someone 
else would publish first and get credit 
for the theory. It is my belief, rather, 
that Goethe was content to give illus- 
trations of how his all-inclusive con- 
ception of unity in nature was borne 
out by a particular category of plants, 
namely, annual herbs. A complete ap- 
plication to all plants he did not con- 
sider necessary; others could carry on 
from where he left off. 


Gunther Schmid has suggested that 
Goethe thought he was about to be an- 
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ticipated by another German amateur 
botanist, the classical philologist Chris- 
tian Konrad Sprengel, who, in 1789 an- 
nounced that in the following year he 
would publish a book entitled ‘“At- 
tempt to Explain the Construction of 
Flowers.” Goethe rushed into print 
with his Attempt to Explain the Meta- 
morphosis of Plants. The similarity of 
the titles is remarkable. Sprengel’s 
work (Das endeckte Geheimnis der 
Natur im Bau und in der Befruchtung 
der Blumen, Berlin, 1793) did not, as 
a matter of fact, appear until three 
years after the announcement, and 
then, falling dead from the press, 
hardly received any recognition at all 
until Darwin repeatedly called atten- 
tion to its originality and value some 
seventy years later. Thereupon it be- 
came recognized as one of the classics 
of natural history. Goethe need not 
have been disturbed (if he was) by its 
coming, for it dealt with the adapta- 
tions of flower form to insect pollina- 
tion. 


Goethe’s little book, however, was 
cast in a very peculiar literary form, 
not adapted to a sustained argument 
or development, a fact which is only 


explained by its having been modeled . 


after a work that he greatly admired. 
Among the botanical books that he 
knew best was the Fundamenta Botan- 
ica of Linnaeus, which consists of 365 
numbered aphorisms. 


Goethe did not follow his literary 
model too closely, for there are some 
of his numbered paragraphs which are 
hardly aphorisms. Nevertheless, the 
work is too greatly condensed to allow 
for complete development of the theory 
or for reasonably convincing presenta- 
tion of evidence. Its conceptions of 
plant anatomy and of the nature of 
solutions were already antiquated at 
the time of first publication in 1790, 
and became increasingly so when the 
book was republished without revision 
in 1817 and 1831. It seems that its 
anachronisms must have created an 
unfavorable impression. Nevertheless 
it presented the germ of an important 
idea, even if only the germ, for because 
of willingness of his followers to read 
into his work more than is actually 
there, Goethe has eventually come to 
receive more credit than he strictly 
deserved. 


The deficiencies of Goethe’s own pres- 
entation of the doctrine of metamor- 
phosis invited its amplification by 
others, so that second- and third-hand 
accounts sometimes credit Goethe with 
the idea of a more definite type plant, 
or Urpflanze, than he conceived, even 
one that was ancestral in an evolu- 
tionary sense, for Goethe had no clear 
idea of relationship by descent, al- 
though it is possible to read interpre- 
tations into his work which would 
certainly have surprised him. 


There are passages in Goethe, in fact, 
which to the mystically inclined will 
sometime be held to be premonitions 
of modern ideas about formative sub- 
stances and hormones, and a ponderous 
monograph on the matter will surely 
be forthcoming in due time. It has al- 
ready had its own premonitions. As 
far as Goethe’s “type plant” is con- 
cerned, if he did not like the way others 
developed the concept he had only him- 
self to blame, for he did not bother to 
express either satisfaction or dissatis- 
faction, His chief contemporary and 
imitator at Weimar and Jena, among 
the nature philosophers, was Oken, 
who dealt with the type concept and 
wrote reams of mystical nonsense. As 
the botanist Kerner said, it seemed 
(over half a century ago) scarcely 
eredible that the Naturphilosophie of 
Oken (1810) and other similar works 
down to the time of Unger (18438) 
should have been received as showing 
profound insight, or that their absurd 
propositions could have been adopted 
as mottoes to stand at the beginning 
of serious treatises. Kerner quotes 
from Oken as an example of fantastic 
nonsense the following: 


A plant is a magnetic needle attracted 
toward the light from the earth into 
the air. It is a galvanic bubble and, as 
such, is earth, water, and air. The plant 
bubble possesses two opposite extrem- 
ities, a single terrestrial end and a dual 
aerial end; and so plants must be 
looked upon as being organisms which 
manifest a continual struggle to be- 
come earth on the one hand and air 
on the other, unmixed metal at one 
end, and dual air at the other... A 
blossom, which, when severed from the 
stem, preserves by its own movement 
the galvanic process, or life, is an ani- 
mal. An animal is a flower bubble set 
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free from the earth and living alone 
in air and water by virtue of its own 
motion. 


Goethe, to be sure, did not himself 
perpetrate such maudlin ideas as these, 
but some of his own conclusions were 
so poised on the pseudoscientific border 
line that they could lead either toward 
science or toward mysticism. 


Since it is so customary to pick quo- 
tations from Goethe singly and with 
too much eliminating, I wish to pre- 
sent in as nearly his own phraseology 
as possible the essential ideas of his 
doctrine of metamorphosis, leaving out 
only repetitious or unessential context. 


He wrote: 
We observe in various plants that 
one node springs from another ... an 


upper node, since it arises from the one 
below and receives the sap by its medi- 
ation in a finer and more filtered state, 
improved by the action of the preceding 
leaves ...must develop more _ per- 
fectly and convey more delicate juices 
to its own leaves and buds. Since now 
the cruder saps are continually strained 
in this manner, and give rise to purer, 
the plant meanwhile improving itself 
step by step, the period prescribed by 
Nature is finally reached ... It has 
been observed that copious nourish- 
ment hinders the production of the in- 
florescence of a plant, while a moderate 
or indeed scanty supply of food hastens 
it. The action of the stem leaves, con- 
sidered above, shows itself here still 
more clearly. So long as cruder saps 
are still to be carried away, so long 
must there be production of those or- 
gans which are capable of fulfilling 
this need. 


If excessive nourishment is forced 
upon the plant, this operation must be 
continually repeated, and flowering is 
thus rendered well-nigh impossible. If 
on the other hand, the plant is deprived 
of food, this natural process is facili- 
tated and shortened; the foliar organs 
are refined, the operation of the un- 
adulterated saps becomes purer and 
stronger, and the transformation of the 
parts is rendered possible and makes 
unimpeded progress... It may, it 
seems to us, be proved most clearly 
that the leaves of the calyx are the 
Same organs ...as stem leaves, but 


are... collected around a common 
center .-s 


This faculty of Nature, which as- 
sembles a number of leaves around a 
center, may be observed to bring about 
an even more intimate union... for 
it unites them between themselves... 
they anastomose through the influence 
of the extremely pure sap present by 
this time in the plant . . . In this way, 
then, Nature formed the calyx: she 
connected together round a center sev- 
eral leaves and consequently several 
nodes, generally aceording to a certain 
definite number and plan; these leaves 
and nodes she would otherwise have 
produced successively and at some dis- 
tance from one another. If the flower- 
ing had been inhibited by the intrusion 
of superfluous nourishment, these 
leaves would have been spaced out and 
would have appeared in their earlier 
form. Thus in the calyx Nature pro- 
duces no new organ, but she-unites 
and modifies only the organs already 
Known to us, and in this way achieves 
a step towards the goal... 


We have seen that the calyx owes 
its origin to elaborated saps, which 
are engendered by degrees in the plant, 
and that it is thus in its turn adapted 
for the production of a future organ © 
of a further refinement ... The petals 
are generally larger than the sepals, 
and it is to be observed that the organs 
which were in a state of contraction 
in the calyx, at the stage now reached 
expand themselves as petals through 
the influence of purer saps, filtered 
through the calyx and in a high degree 
refined ... It is a very plausible idea 
that the color and scent of the petals 
are to be attributed to the presence in 
them of the male seed. Probably this 
substance is contained in them in a 
state in which it is not yet sufficiently 
isolated, but mixed and diluted with 
other juices. 


The beautiful phenomena of color 
lead us to the conception that the ma- 
terial wherewith the petals are filled, 
although indeed it has arrived at a high 
degree of purity, yet still has not 
reached the highest grade, in which 
it appears to us white and colorless 
... And so the stamens arise when 
the organs which we have hitherto 
seen expand as petals reappear in a 
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highly contracted and at the same time, 
a highly refined condition... We 
were actually able to observe that the 
stamens originated through contrac- 
tion . . . In many examples, the styles 
are almost like filaments without an- 
thers, and the relationship of their 
external form is closer than that of the 
other members. As they are both pro- 
duced from spiral vessels, we see the 
more clearly that the female member 
has as little claim as the male to be 
regarded as an organ belonging to a 
special category ... 


We cannot fail to recognize the leaf 
nature of the seed vessels, notwith- 
standing their various forms, their spe- 
cial modification, and their relations 
among themselves. So, for example, the 
legume would be a simple folded leaf 
concrescent by its margins . . . Com- 
pound seed vessels would be explained 
as consisting of several leaves united 
round middle point, their inner faces 
open towards one another, and their 
margins united ... The last and most 
expansion which the plant exhibits in 
its growth shows itself in the fruit... 
The seed draws upon the juices of the 
whole plant for its growth... With 
the help of these juices the (seed) ves- 
sels become nourished, dilated, and 
often in the highest degree filled and 
expanded ...%It may be concluded 
that the purer kinds of gas take a great 
part in this process. This idea is con- 
firmed by the familiar fact that the 
distended legumes of Colutea (bladder 
senna) contain pure air. 


Here the theory is stated without 
the evidence, of which Goethe uses lit- 
tle but which is much the same as that 
adduced by earlier and later authors 
who have developed the idea of homol- 
ogy in leaves and flower parts. The 
evidence which Goethe used was largely 
derived from the observation of inter- 
mediate or abnormal organs. He said 
himself that metamorphosis might be 
of three kinds, normal, abnormal, or 
fortuitous. The evidence for normal 
metamorphosis came from the abnor- 
mal, or reversed process in which, for 
example, sepals might take the form 
of foliage leaves or flowers might be 
doubled by stamens appearing as 
petals. In fortuitous metamorphosis, 
transformations were caused by para- 
sitism by insects, and Goethe said we 


should avert our eyes from such phe- 
nomena, which might divert the argu- 
ment. 


In the foregoing quotations I have 
taken care not to sort out the sense, 
but to leave it mingled with the non- 
sense, which was nearly as great non- 
sense when Goethe wrote it as it is now. 
The approval of Oken’s much greater 
fantasies by his generation indicates 
the great willingness of the scientifi- 
cally uncritical to accept whatever was 
presented obscurely enough so that it 
seemed profound whether it was or not, 
or presented attractively enough so as 
to arouse aesthetic appreciation. 


We must now return to the problem 
of whether or not Goethe is to be classi- 
fied as a forerunner of evolution or as 
a nature philosopher. The very differ- 
ence of opinion about the matter indi- 
cates that his writings were ambig- 
uous, His conception of metamorphosis 
was developed during a time when he 
was impressed by seeming inconsist- 
encies and contradictions in nature, 
but was ardently seeking for unity and 
order. It came out of a time of mental 
turmoil when he was more than will- 
ing to interpret nature’s apparent in- 
congruities as masks under which es- 
sential unity was concealed. So in his 
doctrine of metamorphosis he may be 
thought to have presented an illustra- 
tion of diversity masking actual unity, 
in the conception of a type organ, the 
original leaf, in conformity with which 
every variation of a leaf and every 
other lateral plant organ was con- 
structed. It was a type of thinking that 
was entirely consistent with the doc- 
trine of special creation. It required 
acceptance of the belief that there was 
design in nature; that the act of 
creation had been an act of unit- 
ing different variants of the same basic 
structures in all sorts of combinations 
and according to law, a sort of an or- 
ganismal chemistry which allowed the 
performance of myriads of different 
syntheses. If the secret of some of the 
syntheses was not readily discerned, 
there was a problem for the morpholo- 
gist, and morphology was the great sci- 
ence to be unfolded in the future. 
Analysis had to be carried out in order 
to understand the synthesis, for all 
organisms presented a set of homol- 
ogies with all others. 
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This, it seems, was Goethe’s concep- 
tion, and the basis of his preoccupa- 
tion with morphology. Darwin has 
taught us that the conception was er- 
roneous. Still something of Goethe’s 
biology remained after his ideas had 
had their influence and run their 
course. 


Because Goethe detected a vestigial 
homologue of the intermaxillary (or 
premaxillary) bone in the human em- 
bryo, he has been credited with having 
been the first to recognize the impor- 
tance of embryonic stages in the inter- 
pretation of adult structure. That is 
a basic conception of morphology, the 
science that he named and to which 
he devoted so much effort. Also, with 
modification, the doctrine of foliar 
metamorphosis remains, and Goethe 
was one of those who developed if. 
Furthermore, Goethe deserves much 
credit for his insistence upon the 
search for homologies, for they are the 
most important evidence of evolution. 


Finally, there remains his biological 
law of compensation, credit for which 
he must share with others but which 


Vv 


was attributed to him by Darwin. On 
the whole, he cannot be denied an hon- 
orable place among scientists. Yet it 
seems certain that if he had never pub- 
lished anything at all, the progress of 
science would not have been at all re- 
tarded. It just happened that numerous 
workers were all pushing forward with 
ideas and evidence similar to his. In 
fact, Cole, the historian of comparative 
anatomy, has declared that Goethe’s 
methods and results in morphology 
showed hardly any progress beyond 
Pierre Belon, who compared the skele- 
tons of bird and man in 1555. 


But suppose the whole structure of 
Goethe’s science had crumbled, and 
nothing had been left. Could it be said 
that his pursuit of science had been 
useless? Is it not always worth while 
to seek for guiding principles, and to 
find them almost within grasp? The 
scientist, I believe, grants that the 
poet has a different function from his 
own, and the pursuit of science may 
have been an essential factor in the 
later development of Goethe as a poet. 
Its greatest significance may have been 
in molding his own mind. 


Mid-point in the Twentieth Century 


The first half of the twentieth cen- 
tury seems to have been filled with 
turmoil, strife, struggle, fear, and con- 
flict in all forms of human activities. 
It has been harassed with two major 
wars and many smaller ones, numerous 
revolutions, bitter labor battles, periods 
of depression and inflation, and rapid 
changes in political and moral atti- 
tudes. Fear, hunger, or war has trou- 
bled almost all sections of the globe 
during these years. 


In spite of, or because of, this half- 
century of conflict, the rate of progress 
in almost every field of endeavor has 
been accelerated to such a pace that 
many people are frustrated in an effort 
to keep up with progress. Mankind’s 
accomplishments include such diverse 
achievements as increasing life expec- 


taney, decreasing infant mortality, be- 
ing able to kill more people faster than 
ever before, probing space and minds, 
making things faster with less human 
labor, developing a mechanical brain, 
organizing a United Nations, and for- 
mulating other political ideas, better 
sales techniques and conditions for 
labor. Communications have advanced. 


The one great field which has been 
neglected, if not almost shattered dur- 
ing the first half of the twentieth cen- 
tury, is the art of living and under- 
standing people. Let us hope that dur- 
ing the second half of the twentieth 
century a greater importance and em- 
phasis will be placed on people living 
together and understanding one an- 
other—Johnson E. Fairchild, in Cooper 
Union Forum Program, 


EDITORIAES 


EXEMPLUM AD IMITANDUM 

(The editor quotes the tailpiece from 
“Shrubs of Michigan” reveiwed in the 
section devoted to books. In case you've 
forgotten your Latin this heading 
means; “An example to be Imitated.” 
There is an old Roman wise-crack 
which probably resulted in too close 
acquaintance with scorpions; “In cauda 
venenum!” There is no poison in this 
tail-piece—it’s mighty good and think- 
able medicine.) 


“Tt is furthest from my desire to 
intrude too much of myself into this 
volume. After all it is a treatise on a 
segment of our flora and is not in any 
way an anthropological work. It is the 
aim of any such effort to be of help to 
others, and if my own experience can 
aid this effort it may be worth calling 
attention to. 


When the first edition was written 
I was actively engaged in business, and 
the work was carried on in my spare 
time. I am now retired from the major 
portion of my business connections, and 
if I had not years ago taken up sys- 
tematic botany purely as a hobby I 
might now be without any sort of use- 
ful occupation. Therein lies the sug- 
gestion to others who may read this 
bulletin and who may wish to profit 
by my experience. Systematic botany, 
with its many field excursions and con- 
tact with nature generally, furnishes 
relief and relaxation from the daily 
exactions of business and adds im- 
measurably to the joy of living. Later 
on in life if pursued consistently it 
may furnish a worthwhile escape from 
the deadly monotony of old-age retire- 
ment, 

On one of my numerous visits to the 
University of Michigan Herbarium Dr. 
McVaugh expressed the wish that he 
had a number of persons to help with 


the work there. Here would be a de- 
lightful way of relieving the monotony 
of retirement for any capable worker, 
at the same time achieving a most 
worthwhile end-result. The Cranbrook 
herbarium welcomes such assistance 
and already has the help of an enthusi- 
astic group. There is room for more, 
however, and no doubt other institu- 
tions need and would welcome similar 
support. Not all places have herbaria 
to work in, but information and speci- 
mens are always welcome, and the 
director of any such institution would 
be more than glad to supervise the 
efforts of capable workers. 


The opportunities are almost num- 
berless, and there could be no greater 
reward than to feel that my experience, 
which has been most satisfactory in 
every way, had influenced others to 
pursue the same profitable line of en- 
deavor.” 

CEcIL BILLINGTON 


CONTRIBUTORS TO THIS ISSUE 


Dr. Conrad A. Elvehjem whose 
thoughtful article on the role of the 
graduate student in the research pro- 
gram of a university occupies the first 
place in this issue of The Biologist, 
became a member of Zeta chapter of 
Phi Sigma in 1924 in the same initia- 
tion class with your editor. Since that 
time Dr. Elvehjem has gone a long way 
to occupy the important position he 
now holds as dean of the graduate 
school of the University of Wisconsin. 

An enthusiastic research worker, and 
a real educator, he has contributed 
widely to the scientific press, he has 
co-operated in the production of sym- 
posia both heard and printed, and by 
these activities he has attracted the 
attention of the administration of his 
university which, when Dr. HK. B. Fred 
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(Zeta ’26) was promoted from dean of 
the graduate school to the presidency, 
moved Dr. Elvehjem into the vacant 
position. 


Years ago, in “The Goose Step,” that 
now-forgotten diatribe against Ameri- 
can higher education, written by Upton 
Sinclair, the author characterized Wis- 
consin as some kind of a people’s “uni- 
versity presided over by an elderly 
biologist.” By so doing he gave that 
institution an accolade it appears un- 
afraid to disown. That “elderly biolo- 
gist,” Dr. Edward Asahel Birge (Hon- 
orory Zeta 1924) is still active on the 
university campus, although in his 
nineties. His mantle of the presidency 
fell in turn first on the sholders of the 
ill-starred publicist Glen Frank, then 
on Dr. Clarence A. DyKestra, now prov- 
ost of the University of California, and 
finally on the present incumbent, Dr. 
BH. B. Fred. If coming events cast their 
shadows before, we may hear more of 
Dr. Conrad Elvehjem. His scientific 
labors, now somewhat curtailed by his 
executive duties as graduate dean, 
have enriched our biochemical knowl- 
edge in animal nutrition, tissue metab- 
olism, iron metabolism, food composi- 
tion, and minor inorganic elements. 
His receiving the Willard Gibbs Medal, 
the Mead Johnson award, the Nicholas 
Appert Medal and membership in the 
National Academy, testify to his emi- 
nence in his field. 


Another old-timer returns to our 
pages in the entirely unsolicited con- 
tribution from Dr, David Causey. For 
the benefit of all the newer members, 
it may be stated that Dr. Causey is a 
past-master of the n-th degree in the 
art of the scientific spoof. His contri- 
butions to The Biologist in years gone 
by were gleefully received. He was 
initiated into Phi Sigma by Mu chapter 
at the University of California in 1925. 
He did his graduate work at Princeton, 
where his doctoral dissertation on 
parasites was received with acclaim 
and subsequently published under the 
title “Uninvited Guests,” with an en- 
thusiastic introduction by Dr. Edwin 
Grant Conklin. 


At the seventh national meeting in 


St. Louis, 1935, Dr. Causey was the 


banquet speaker. His topic, “The Deca- 
dence of the Male in the Animal 


Kingdom,” caught the fancy of one of 
the science-publicists present, the late 
Dr. Frank Thone of “Science Service.” 
Dr. Thone secured the copy of Dr. 
Causey’s paper and gave it a full two- 
page spread in a Sunday supplement 
for the syndicated Scripps - Howard 
papers. The favorable publicity Phi 
Sigma indirectly received by this jour- 
nalistic “scoop” was no mean factor in 
the society’s growth during the next 
few years. 


Dr. Causey’s humor has mellowed 
with the years. He has become one 
with the scientific humorists of our 
history. Now and then one detects 
flashes not unlike the writings of the 
author of “The Autocrat of the Break- 
fast Table,’ the first Oliver Wendel 
Holmes. : 


The scientific pedigree and fame of 
Dr. Harley Harris Bartlett has been 
very briefly summarized in the foot- 
note to his paper on Goethe. What is 
not so well known about him, however, 
is that in 1917 he entered Phi Sigma 
in the third year of its existence 
through Beta chapter at the University 
of Michigan. 


Dr. Bartlett is a wide-ranging scien- 
tist. He has been on innumerable com- 
missions, and _ scientific expeditions. 
His research has taken him into ge- 
netics, systematics, agronomy and bio- 
chemistry. He is an expert on tropical 
exploration and his teaching work in 
the Philippines, as well as his travels 
in Mexico, Honduras, Guatemala, 
Sumatra, Formosa and Japan, have all 
given him a breadth of vision that 
makes him a revered and welcome ar- 
rival in these pages. 


LOOKING AHEAD 


Sometime next winter, probably 
between Christmas and New Year, 
there should be another meeting of the 
chapter delegates. The Council is meet- 
ing early in September to lay plans 
for this event. In connection with each 
of these sessions since 1925 there has 
almost always been a period or two 
devoted to the reading of scientific 
papers, reports, abstracts or titles of 
research in progress. The only recent 
gap in this procedure was in the first 
post-war Boston meeting in 1946. 
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This is a distinctive part of our meet- 
ings. As far as we know Phi Sigma 
is the only honorary society in any 
branch of collegiate activity which 
carries over this custom from the great 
professional organizations. 

Such a program cannot be something 
cooked up on the spur of the moment. 
It must be looked forward to and pre- 
pared for. If the chapter delegate is 
not ready to present a paper himself, 
he can bring along and present the 
papers of other members of his chapter. 
Papers should not be long, a maximum 
of ten or twelve minutes is ample time 
to present a lot of data. Most scien- 
tific papers presented at the sessions 
of the American Association for the 
Advancement of Science are much 


We 


shorter than this. Some do not run 
over four or five minutes. 


The Executive Secretary, Dr. Henry 
vander Schalie, has sent all chapters 
notices of the forthcoming Council 
Meeting to be held in Denver early in 
September. One of the most important 
items of business on the Council’s 
agenda will be the selection of a place 
for the December meeting. Those who 
attended the last one at the University 
of New Mexico in Albuquerque will 
not soon forget the hospitality the 
University, its Biology Department, 
and Alpha Nu chapter extended to the 
delegates and the council members. 


Chapters of Phi Sigma who would 
like to have the December meeting at 
their home campus are urged to send 
the invitations to Dr. vander Schalie. 


New Approach to Problems of Study 


The days when freshmen at Syra- 
cuse University were allowed to floun- 
der around and shift for themselves 
academically are fast becoming a part 
of the forgotten past. No longer must 
the student who is having difficulty in 
his courses drop out of school or seek 
the services of an expensive tutor. 

Taking the place of inefficient study 
methods, inferior classroom techniques, 
and even the time-honored custom of 
“cramming,’ are new Higher-Level 
Work Skills, as fostered by the Im- 
provement of Learning Staff. 

This group of instructors is part of 
the S. U. Reading Laboratory, headed 
by Dr. William D. Sheldon. Their work 
includes finding out the deficiencies of 
students who are not getting the most 
out of college, pointing out effective 
remedies for these deficiencies and as- 
sisting their students to reach the goals 
set for them. 

All this is accomplished in a course 
now offered for credit to freshmen and 
selected upper-classmen. Many Syra- 
cuse alumni will be surprised to learn 
that this is not an entirely new pro- 
gram, but one which has been in the 
formative stages at their Alma Mater 
for the past thirty years. It has been 
during only the past four years, how- 


ever, that the greatest progress has 
been made and the program has 
reached credit-course proportions. The 
staff now includes some twenty instruc- 
tors with nearly 700 students on the 
Hill, at University College, and at Utica 
College each semester. 

Recognizing the need for improve- 
ment of study methods, S. U. authori- 
ties are now requiring the course for 
many entering freshman and transfer 
students. This is the outgrowth of an 
attempt to study with increasing care 
the. needs of students at the time of ad- 
mission. Following a complete diag- 
nosis of a student, provisions are made 
for corrective and remedial training. .. 

An opportunity is offered each stu- 
dent for unlimited counseling and 
guidance. During the semester a min- 
imum of four interviews is held be- 
tween student and instructor for the 
discussion of problems, outlining of 
remedial plans, and evaluating prog- 
ress. If personality, constitutional, 
emotional, or vocational problems are 
indicated, provisions are made for ad- 
ditional testing and guidance through 
the Psychological Services Center. 
These services are free to University 
students.—Warren G. Cutts, in Syra- 
cuse University Alumni News. 


NEW BOOKS 


This section offers brief uncritical reports on the general content of recent 
publications in biological and related fields. Only the longer critical reviews will 
be signed. For quick location on library Shelves, each notice will be preceded, 
wherever possible, by three groups of numbers, the first two of which will be the 
Dewey and the Library of Congress classified numbers respectively. The third 
group is the L.O. card number, for the convenience of Librarians. 


AMERICAN WILD FLOWERS, Harrop 
M. Moupenke, D. Van Nostrand Co., 
Inc., New York, Toronto and London, 
1949, 453 pages, $6.95. 

582.13 QK115.M6 49-5118 


Like its predecessor in this section 
this is another of the ‘‘new Illustrated 
Naturalist” series, this volume from 
the pen of the curator of the New York 
Botanical Garden Herbarian, gives all 
evidences of particular care in its 
fashioning. It embraces all the living 
types bounded between Canada and 
Mexico, the east and west coasts. All 
illustrations are photographic, exactly 
half in color. There is a 50-page index 
which is a honey. 


ANATOMY AND PHYSIOLOGY LAB- 
ORATORY MANUAL, Verna Marcu 
VOGEL and JESSE D. PARKINSON, C. V. 
Mosby Co., St. Louis, Mo., $2:75. 


A comprehensive series of exercises 
based on the integrated human body 
as a theme. All drawings needed are 
ready for labelling, being presented 
either as sketches or photographically. 


ANCIENT MAN IN NORTH AMER- 
ICA, by H. M. Wormineron, Denver 
Museum of Natural History, Denver, 
Colo., Paper $1.50 and Cloth $2.50. 


This slim 200-page brochure comes 
from the Curator of Archaeology at the 
Denver Museum. It also contains an 
appendix on the geology of the clovis 
sites, by Ernst Antevs. For anyone 
who wants the final up-to-the-minute 


data on our prehistoric predecessors, 
this is IT. 


APPLIED BIOPHYSICS, Edited by N. 
Howarp JONES, Chemical Publishing 
Co. Ine., 26 Court. St., Brooklyn 2, 
N. Y., 1949, 293 pages. 

612.0144 QH505.H63 49-11475 


This symposium consists of papers 
on biophysical factors in drug action, 
heat application, brain injuries, radia- 
tion effects of all kinds, their measure- 
ment, and methods of.use. The authors 
are all engaged in active work in 
British hospitals, research institutions 
or universities, 


ATLAS OF DRAWINGS FOR CHORD- 
ATE ANATOMY, by Samurt Eppy, 
John Wiley and Sons, Ine, 440 
Fourth Ave., New York 16, N. Y., 
$3.50. 


Dr. Eddy is Professor of Zoology at 
the University of Minnesota. His latest 
offering is a large, spirally bound vol- 
ume of detachable sheetsof most ex- 
cellent illustrations for labelling in a 
course on the chordata. There is no 
other printed matter in the book. The 
student must therefore do all his label- 
ling from knowledge or other reference 
works. This selection runs from the 
external view of amphioxus to a sagit- 
tal section of the cat brain in 183 
separate illustrations. 


AUSTRALIAN ANIMAL BOOK, by 
CHARLES BARRETT, Oxford University 
Press, 114 Fifth Ave., New York ails 
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N. Y., 1949, 374 pages, $4.50. 
591.994 QL338.B3 44-9054 


Thousands of former American serv- 
ice men who spent part of their 
military careers in the strange but 
home-like land “down under,’ would 
like to own this book, if they only 
knew about it. In forty well-illustrated 
chapters, it covers practically all the 
more significant animal types of the 
continent. The treatment of each group 
of mammals, birds, reptiles, fishes and 
introduced animals is crammed with 
ecological detail yet discursive enough 
to make for easy reading by anyone 
interested. Dr. Barrett’s recognized 
position in Australasian biology 
vouches for its accuracy. 


BIOLOGY, ITS HUMAN IMPLICA- 
TIONS, by GARRETT HARDEN, W. H. 
Freeman and Co., 549 Market St., 
San Francisco 5, Calif., 1949, 645 
pages, $5.00. 

The west coast of the United States 
is becoming increasingly articulate 
and for the first time textbook publica- 
tion on a large scale has been at- 
tempted. This first biology text to come 
from the coast, both as to authorship 
and publication, brings with it a re- 
freshingly clean-cut approach. It is def- 
initely homocentric, both as to subject 
matter and as to method of presenta- 
tion. It does not bewilder the beginning 
student with a flood of little-used 
terminology, and goes out of its way 
to integrate easily and naturally both 
botany and zoology as well as micro- 
biology. Best of all, the illustrations 
are refreshingly new, both in kind and 
in treatment. 


BOTANY, by J. Ben Hitt, LEE O. AVER- 
HALTS and HeENry W. Poppe, The 
McGraw Hill Book Co., 330 W. 42nd 
St., New York 18, N. Y., 1950. 710 pp., 
335 figs., $5.00. 


This is the second edition of the 
original work which first appeared 
fourteen years ago. In this presenta- 
tion much of the original matter has 
been thoroughly reworked in order to 
bring the war-time experimental re- 
sults into proper focus. New studies 
on photosynthesis, respiration, anti- 
biotics, hydroponics and “tagged ele- 
ments” are all included. 


BOTANY, by W. W. Rosins and T. E. 
Werer, John Wiley & Sons, 440 
Fourth Ave., New York 16, N. Y., 
1950, 480 pp., 490 illus., $5.00. 


This entirely new textbook has prob- 
ably the largest number of illustrations 
ever seen in any similar publication. 
They average better than one to a page. 
This in itself would not be so remark- 
able if the pictures were of more or 
less traditional types that have been 
handed down from author to author 
since Strassburger’s time. Very few of 
them are. Almost all are new,—and 
most of them are of a clarity that is 
refreshing. Every textbook is the pro- 
jection of a teacher’s convictions and 
techniques. Dr. Robins and his associ- 
ate have much to commend their book 
in that they know the science teaching 
game from the ground up. 


COMPARATIVE ANATOMY LABO- 
RATORY MANUAL, by L. P. Gris- 
BLE, The Blakiston Co., Philadelphia, 
Pa., 1950, 232 pages, $3.00. 

591.4072 QL812.G77 50-5741 


Bound in heavy paper, well printed 
and illustrated with some 95 figures 
on 41 plates, this laboratory manual 
treats its material under the headings 
of appendicular skeletons, axial skele- 
tons, muscles and glands, digestive and 
hepatic portal systems, urogental and 
renal portal systems, circulatory sys- 
tems, respiratory systems and nervous 
systems. Not all of the source material 
is treated under each of the foregoing, 
which is not hard to understand, since 
the author makes free use of amphi- 
oxus, dogfish, carp, frog, necturus, 
turtle, alligator, pigeon, chicken, bat, 
seal, woodchuck, cat and sheep. There 
is also a whole chapter on anomalies 
in the Cat. 


CONCISE LABORATORY MANUAL 
AND ATLAS FOR COMPARATIVE 
ANATOMY, by W. H. Arwoop, The 
C. V. Mosby Co., 3207 Washington 
Blvd., St. Louis 3, Mo., 1949, 129 
pages $2.75. 

Based on Amphioxus, Squalus, Nec- 
turus, the bull frog, the alligator and 
the cat, this manual has 55 clear-cut 
illustrations, most of them prepared 
for labelling, some even with guide 
lines for the purpose. 
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DEATH OF A SCIENCE IN RUSSIA, 
by CoNWAY ZIRKLE, University of 


Pennsylvania Press, Philadelphia, 
Pa., 1949, 319 pages, $3.75. 
575.12 QH431.Z53 49-50071 


Fresh from the presses, this timely 
volume brings together all the impor- 
tant documents, both U.S. and U.S.S.R. 
on the liquidation of classical genetics 
in Russia. It all began back in 1936 
with the rise of the Russian “Powers 
That Be.” By the end of 1948 all ves- 
tiges of Mendelian genetics had dis- 
appeared from the educational scene 
in the U.S.S.R., a good many of them 
forcibly. This story of the whole scien- 
tific tragedy ought to be in every Amer- 
ican student’s hands. Given federal 
domination of research “it could hap- 
pen here.” Unfortunately the book lacks 
an index. 


DECAY OF TIMBER AND ITS PRE- 
VENTION, by K. H. G. CAarTwricHT 
and W. P. K. Frnpiay, Chemical 
Publishing Co., Ine., 26 Court St., 
Brooklyn 2, N. Y., 1950, 294 pp., 49 
pl.; 10 tabi, 8 figs $7.50: 

Emanating from the British Forest 
Products Research Laboratory and 
compiled with that meticulous care one 
associates with Huropean scholarship, 
this finely printed volume will un- 
doubtedly find its place in every wood 
and forestry research library shelf. The 
book is copiously annotated, each chap- 
ter ending with from one to three 
pages of references,—of which a slight 
majority come from British, Canadian 
and U.S. sources. The rest are from 
the continent, mostly Germans In his 
treatment of the various rot types, 
their causes, effects and treatments or 
prevention, the problem is approached 
from the British angle, but in practi- 
cally every case, American equivalents 
are also discussed. Culture methods 
and techniques are clearly presented. 
In treatment techniques U.S. readers 
may need to be reminded that in the 
Empire, railroad rails are laid on 
“sleepers” instead of “ties.” 


THE ELEMENTS OF GENETICS, by 
C. D. Dartineron and Ktirriey 
Marner, The MacMillan Co., 60 Fifth 
Avenue, New York 11, N, Y., 1949, 
446 pages, $3.75. 


575.12 QH431.D2115 50-1518 


The authors of this new contribution 
have said about all there is to say 
about the scope and purpose of their 
work. “In the present account of ge- 
netics we have tried to use what is 
known in order to find out what is 
unknown. As a consequence there 
stretches a complete range, in a gentle 
gradient or cline, from the old theories 
of Chapter 1, which are called ‘Laws 
of Nature’ to the new theories of Chap- 
ter 16, which are called “Dangerous 
Speculations!’ ”’ The reader will don his 
doubting glasses at the point he feels 
proper. He will do well, however, to 
recollect that this is the first attempt 
to represent the whole scope of ge- 
netics, the whole of what has always 
been needed. : 


EXPERIMENTS IN SOIL BACTERI- 
OLOGY, by O. N. ALLEN, the Burgess 
Publishing Co., 426 South 6th Street, 
Minneapolis 15, Minn., 1949, 126 
pages, $2.50. 

This spirally bound laboratory man- 
ual outlines the experimental work re- 
quired of students in this subject at 
the University of Wisconsin, The three 
main parts of the work cover a survey 
of soil microflora, microbiological ac- 
tivities in soil, and biological methods 
of determing mineral deficiencies. 
Under each of these main headings 
there are a number of experiments 
which bring out the importance of 
much more than merely the bacterial 
content of soils. 


FERNS AND FLOWERING PLANTS 
OF SAN DIEGO COUNTY, by ErHer 
BAILEY HiGetns, San Diego Society 
of Natural History, San Diego, Calif., 
1949, 174 pages and map. 


The paper-covered, volume covers 
much of the plant life of the south- 
western-most county. of the United 
States,—being bounded on the south 
by Mexico and on the west by the 
Pacific Ocean. It will be of interest to 
taxonomists in general and to all plant 
lovers. 


FOUNDATIONS OF BIOLOGY, by A. 
M. WrtncHestrer, D. Van Nostrand 
Co., 205 Fourth Ave., New York 31, 
N. Y., 1949, 777 pages, $5.75. 


Mi “BIOLOGIST ne 


The forty-nine chapters of this new 
general biclogy text are crammed with 
more than enough information for a 
thorough freshman year course. The 
author’s viewpoint is new and refresh- 
ing. Part one of the book is devoted 
to six introductory chapters on the 
scope of biology, the cell and its nature 
and division, physiological processes 
and a preview of taxonomy. Part two 
deals with the plant phyla in five chap- 
ters. Part three devotes one each to the 
root stem and leaf systems. Part four 
treats the animal phyla in fourteen 
chapters. Part five uses up nine chap- 
ters on the animal organ systems. Part 
six covers a number of other topics, 
including microbiology and disease, 
entomology, heredity, evolution, pale- 
ontology including humans. The last 
chapter is devoted to a swift survey 
of history-making biologists. 


HISTORY OF NATURE, by C. F. von 
WEISZSACKER, University of Chicago 
Press, 5750 Ellis Ave., Chicago 37, 
Ill., 1949, 192 pages, $3.00. 


The author of this weighty little 
book earned his place in science by his 
establishment of the Rand - Laplace 
nebular theory of evolution of our 
planetary system. Here in 12 short 
chapters he sums up the origin of 
things from infinity through the physi- 
cal, chemical, and biological stages to 
man, As an integrator of thought and 
action, this volume has much to offer, 


HIVE AND THE HONEY BEB, Edited 
by Roy A. Grant, Dadant and Sons, 
Hamilton, Ill., 1949, 652 pages. 


The publishers of the American Bee 
Journal have commissioned Roy A. 
Grant and his associates to bring 
“Langstroth on the Hive and the 
Honeybee” up to date in an almost 
completely rewritten new work. Hence, 
the twenty-three chapters are the in- 
dividual contributions of some sixteen 
beemen, all specialists in their respec- 
tive fields. Without undue exaggera- 
tion this volume might well have been 
called ‘‘an encyclopedia of bee-keeping.” 


ISOTOPIC TRACERS AND NUCLEAR 
RADIATION WITH APPLICA- 
TIONS TO BIOLOGY AND MEDI- 
CINE, by WirtiamM E. Sir, and 
others. McGraw Hill Book Co., Inc., 


330 West 42nd St., New York 18, N. 
Y., 1949, 653 pp., 136 illus., and 49 
tables, $12.50. 

574.1072 OH505.S5 49-11266 


Assisted by HE. C. Daugherty, R. W. 
Dunn, J. L. Robertson, C. A. Tobias 
and P. P. Weymouth, of the division 
of medical physics, department of 
physics and radiation laboratory, Uni- 
versity of California, the senior author 
of this volume attempts to bring to- 
gether as much as possible of the 
widely scattered research and experi- 
mentation that has gone on from both 
the biological and the medical angles. 
The book is divided into three parts: 
Isotopes and nuclear radiations; 
methods and instruments; biological 
and medical applications of isotopes. 
The bibliography, divided under sub- 
headings by the chemical elements, is 
tremendous, occupying as it does the 
whole last chapter and running up to 
90 pages in length. 


KEYS TO THE COMMON FLESHY 
FUNGI, by Ctypmn M. CHRISTENSEN, 
Burgess Pub. Co., 426 South Sixth 
Street, Minneapolis 15, Minn., 1946, 
45 pages, 7 plates, many textfigures, 
$1.50. 

Two hundred fifty gilled fungi and 
over one hundred other fleshy fungi 
are treated in this spirally bound field 
manual, which can be recommended 
for its simplicity and ease of consulta- 
tion. 


LABORATORY AND FIELD EXER- 
CISES IN BOTANY, by Frep W. 
EMERSON and Lora M, SHIELDS, The 
Blakiston Co., Philadelphia 5, Pa., 
1949, 303 pp., 34 plates, 2 fig., $2.50. 
Sixty-eight exercises presented here 

offer some leeway of choice to the 

instructor who is trying to cram 
the whole of a Botany One course into 
one semester. But a few of the exer- 
cises—freshmen being what they are 
nowadays,—are much too long. Where 
culturing on blood-agar the throat exu- 
dates from students with colds is re- 
garded as dangerous or forbidden, part 
of the experiment on bacteria could 
be omitted. On the whole this manual 
compares otherwise very favorably 
with others we have seen or used. What 
commends it mostly to us is its helpful 
and very practical supply schedule, 
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preparation roster and its itemized list 
of supplies, equipment and formulae. 


LABORATORY MANUAL OF VERTE- 
BRATE EMBRYOLOGY, by F. ApAm- 
STONE and W. SHUMWAY, John Wiley 
& Sons, Inc., 440 Fourth Ave., New 
NAowe ND, IW, VE, WOE, WS Os, ots Wiest, 
$2.00. 

591.3072 QL957.A3 48-4026 
This second edition of a manual 

which originally appeared in 1939, has 

been brought up-to-date, clarified, and 
otherwise improved. There is ample 
space for drawings, since the 38 figures 
in the text are all carefully labelled. 


LIFE AMONG THE DOCTORS, by 
Paut Dr Kruir, Harcourt, Brace 
and Co., 383 Madison Ave., New York 
17 ING Yen (On DDS 

926.1 R153.D4 49-10896 
These are the stories behind many 

if not all of the medical articles which 

have appeared in “Readers Digest” 
during the past nine years. The chief 
characters are Clifford C. Young for 
whom Michigan’s Public Health Labo- 
ratory is named; Dr, Tom D. Spies of 

Birmingham, Alabama; Dr. Herman 

Bundesen of Chicago; Dr. Al Coburn 

of the Northwestern University Medi- 

cal School; Dr. Leo Loewe of Brooklyn 

Jewish Hospital; Col. O. C. Wenger of 

Hot Springs; Dr. Herman Kabat of 

Washington, D. C., and Dr. Sidney 

Garfield of California’s Permanente 

Hospital Foundation. This is the 

twelfth in the series of De Kruif’s cru- 

sading works. In technique of presenta- 
tion alone, it shows that he has ma- 
tured without losing his drive or punch. 


LIFE OF WILLIAM T. DAVIS, by 
MazseL Aseorr, Cornell University 
Press; Ithaca, Ni Ys.) 194903210 pp: 
Tllus., $3.50. 

925.7 QH31.D42A6 49-11768 


Here is the life of an esteemed per- 
sonality in the fields of biology, mostly 
interested in entomology, but catholic 
enough in his taste and omniscient 
enough in his knowledge to be able to 
turn from his beloved seventeen-year 
locusts to report the occurrences of new 
clumps of hybrid oaks, chestnut fungi, 
new locations for hylida, rattlesnake 
bite,—the list of hig publications is too 


varied to enumerate all his interests. 
In the 51 producing years of his life 
he authored alone or jointly over 559 
papers. Not many of them were long. 
All of them were interesting. He was 
closely associated with some of the 
giants of the taxonomic world not only 
in his chosen field, but in botany, her- 
petology and ornithology. His life and 
its story will always remain a blessing 
and encouragement to all naturalists. 


MANUAL OF BACTERIAL PLANT 
DISEASES, by W. J. Dowson, Mac- 
millan Co., 60 Fifth Ave., New York 
11, N. Y., 1949, 183 pp., 54 illus., 18 
maps, $2.50. 


In a brief space, Dr. Dowson, (now 
of Cambridge, formerly at the Tasma- 
nian Dept. of Agriculture), has 
crammed a lot of information. The 
book is divided into four general chap- 
ters, three on special methods, and five 
on Gram-positive and Gram-negative 
plant pathogens. The world distribution 
of these forms is well handled by means 
of outline maps. 


MARRIAGH, by Rospert A. HARPER, Ap- 
pleton, Century, Crafts, Inc. 35 West 
32nd Street, New York 1, N. Y., 1949. 
308 pp. $2.75. 

392.5 HQ734.H295 49-8683 


Dr. Harper is a member of the de- 
partment of Sociology at Ohio State 
University. This new book is represent- 
ative of the better type of literature 
that is growing up around the socially 
important and racially essential facts 
of mating and home making. It is fac- 
tual without being preachy. One point 
the author might have stressed more 
than he did is the World War II les- 
son that combat fatigue cases and just 
plain being “nervous in the service” 
was much more common among men 
who came from broken homes, or homes 
in which insecurity was the general 
order from birth on. 


MAYFLIES OF FLORIDA, by Lewis 
Berner, University of Florida Press, 
Gainsville, Fla., 1950, 268 pages, 88 
sca figures, 24 half-tones, 19 maps, 
5 50. 

595.734 QL513.E7B4 50-6383 
The author of this monograph, Dr. 

Berner, has devoted much careful work, 

and shows his varied experience, in the 
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preparation of this volume. His years 
in malaria control work in British 
West Africa, and his familiarity with 
the breeding places of the Floridian 
Hphemoptera are reflected in this un- 
usually well written and beautifully il- 
lustrated paper-bound volume. 


MICROBIOLOGY, by F. C. Kerry and 
K. E. WHITE, Appleton-Century- 
Crofts, Inc., 35 West 32nd Street, 
New York i; N, ¥., 1949 592 pp: 
185 fig., 22 tables, $6.50. 

589.95 QR46.K4 49-49053 
Cutting away from the more stereo- 

typed and traditional bacteriologies, 

this new text is divided into eight 
parts and an appendix. The first covers 

a seven-chapter introduction to the 

microscopic world, including protozoa, 

algae, fungi, bacteria and viruses. The 
second devotes five chapters to methods 
for studying micro-organisms. Part 
three has three chapters on the physi- 
clogy of bacteria. Part four devotes 
two chapters to microbial populations. 
The next discusses intimicrobial 
methods under three headings. Part 
six treats of micro-organisms and dis- 
ease. Part seven is a long section run- 
ning through chapters 25 to 42 and 
covering the whole gamut of pathogenic 
microbiology. Part eight has three 
chapters on epidemiology and public 
health. The appendix contains a brief 

historical review of the science and a 

good-sized section on technical methods 

in bacteriology. 


MILITARY MEDICAL MANUAL, The 
Military Service Publishing Co., 100 
Telegraph Bldg., Harrisburg, Pa., 
1944, 889 pp., $4.50. 

This is the last edition of the ROTC 
medical manual in use in pre-war days. 
It contains the preliminary section on 
military training, map reading etc., 
followed by general medical subject, 
sanitation, hygiene and first aid. The 
third part is devoted to medical tactics 
and administration, organization of 
medical units, etc. This manual has 
not been superseded, largely because 
of the indecision as to the fate of the 
military medical services. If army, 
navy and air medical services are to 
be consolidated in the present unifica- 
tion program, as some think likely, 
books like this will become museum 
pieces. 


MODERN SCIENCE AND ITS PHI- 
LOSOPHY, by PHinipep FRANK, Har- 
vard University Press, Cambridge 38, 
Mass., 1949, 324 pp., $4.50. 

49-1001L 


The author of this volume is a Vien- 
nese philosopher who has come to this 
country to hold a position as lecturer 
on physics and mathematics at Har- 
vard University. He represents that 
section of modern philosophical thought 
which goes under the impressive title 
of logical empiricism. Since he is the 
only author who has embraced this 
particular approach to a philosophy of 
science he naturally has the field pretty 
much to himself. His favorite method 
of attack seems to be to pit different 
philosophical systems against each 
other, positivism, dialectic materialism, 
and neo-Thomism coming most fre- 
quently under his hammer. In that he 
is emphasizing logical relationships in 
science, he is helping science to 
straighten its thinking. Whether his 
philosophic system will solve the philo- 
sophical problems of physics and mathe- 
matics, of course, remains to be seen. 


NATIVE TREES OF FLORIDA, by E. 
West and L. EH. Arnowp, University 


of Florida Press, Gainesville, Fla., 
1948, 212.pp., Illus., $3.75. 
582.16 QK484.F6W4 46-27386 


Anyone professionally interested in 
the flora of the southern states will 
welcome this third reprinting of a lo- 
cal manual which effectively covers the 
trees of Florida. It is not generally 
known that the palmetto state pos- 
sessed at one time over three hundred 
native species of trees (and arborescent 
shrubs large enough to be called trees. ) 
Thus richly endowed, Florida needed 
a well illustrated manual to describe 
its treasures. In meeting that need, 
West and Arnold have done a good job. 


THE NATURAL BENT, by PAUL B. 
BARRINGER, The University of North 
Carolina Press, Chapel Hill, N. C., 
1949. $3.50. 

926.1 R154.B27A3 49-6689 
Born in 1859 and dying in 1941, Dr. 

Paul Barringer’s life covered the latter 

half of the 19th century as well as the 

first half of the 20th. This book is 
taken from his memoirs and covers in 
much of his youth with scant or no 


80 THE BIOLOGIST 


attention to his later professional 
career as a medical doctor at the Uni- 
versity of Virginia. Hence the author’s 
engaging experiences after 1881 when 
he returned from practice in Vienna 
are left to the imagination. The title 
of the book is from Plato’s Republic: 
“Let early education be sort of amuse- 
ment, you will then be able to find out 
the natural bent.” 


NATURAL HISTORY OF MARINE 
ANIMALS, by G. EH. and N. Mac 
Ginitie, McGraw Book Co., Inc., 330 
West 42nd St., New York 18, N. Y., 
1949, 473 pp. 282 illus., $6.00. 

591.92 QL121.M2 49-9159 


The senior author of this work, in 
addition to his other duties, is director 
of the Kesckhoff Marine Laboratory. 
As such the Mac Ginities have had all 
the usual museum-visitor questions to 
contend with, and the usual visitor 
surprise at some of the oddities that 
exist in almost every good collection 
of marine forms. This is something 
which has been driven home to this 
reviewer who thought he was pretty 
familiar with most of the coast forms 
until this Pacific coast manual came 
on the market. Not only are most of 
the unusual forms adequately described, 
some of them are beautifully pictured. 
As far as teaching general zoology is 
concerned this book has something to 
add to making the course interesting. 


NATURAL HISTORY OF MOSQUI- 
TOES, by Marston Bates, The Mac- 
millan Co., 60 Fifth Ave., New York, 
N. Y., 1949, 379 pp., 30 illus., 9 figs., 
$5.00. 

b9oeT ial QL536.B38 49-9326 


Dr. Marston Bates of the Rockefeller 
Foundations International Health Di- 
vision Staff is in a unique position to 
write authoritatively about his sub- 
ject. He does not attempt any anatom- 
ical studies. His work with its 45 pages 
of bibliography, is compendious, but 
the list of references is by no means 
complete. One could explain hig miss- 
ing D. J. Lee’s “Atlas of the Mosquito 
Larvae of the Australasian Region,” 
1944, or the “Notes on Mosquito-borne 
Diseases in Australia” by Mackerras, 
1943 since there were issued (as more 
or less restricted material) by the Ad- 
jutant General of the Australian Mili- 


tary Forces. What is not so easy to ex- 
plain is his passing up the American 
Entomological Society’s “Mosquito At- 
las” in two parts, 1943 by E. S. Ross 
and H. R. Roberts, or “The Anopheline 
Mosquitoes of the Northern Half of the 
Western Hemisphere and the Philip- 
pine Islands,” by J. S. Simmons and 
T. H. G. Aitken, published by the Sur- 
geon General, U.S.A. in Jan. 1942, or 
the reports on new species from the 
Solomon Islands and New Guinea 
which appeared in the Journal of the 
Washington Academy of Sciences in 
1944 and 1946. The former dealt with 
a new anopheline A. lungae reported 
by J. N. Belkin and R. J. Schiossen. 
The latter, by W. V. King and H. Hoog- 
straal announced the identification of 
three new species of the genus Aedes. 
J. Forbes and W. R. Horsfall’s 1946 
paper, in the Annals of the Entomalog- 
ical Society of America on the “Biol- 
ogy of a Pest Mosquito common in New 
Guinea,” dealt with the life history 
and habits of Aedes scutellaris. This 
was a careful little paper that could 
have been included. 


This work has so many commend- 
able points that these slips can be over- 
looked. The chapter on “The Species 
Problem” and those on classification, 
distribution, as well as techniques and 
strategy in mosquito study are worthy 
of attention. 


NATURE OF 
by MARSTON 


NATURAL HISTORY, 
Bates, Charles Scrib- 


ners Sons, 597 Fifth Ave., New York 
Iain Ob Ome aons Us 
574 QH309.B34 50-6446 


This most recent book by the author 
of “The Natural History of Mosqui- 
toes” is a study in the approach to the 
sciences. As such it is devoted to the 
special attitudes of science, as indi- 
cated in these random choices from 
the chapter headings: naming of or- 
ganisms, reproduction, environment, 
biotic communities, parasitism, be- 
havior of populations, adaptations, nat- 
ural history and human economy. 


NEW GOULD MEDICAL DICTION- 
ARY, edited by Harotp W. Jones, 
NorMAND L. Horerr and ArTHUR Osor, 
The Blakiston Co., 1012 Walnut St., 
Philadelphia 5, Pa., 1949, 1294 DD., 
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45 plates, $8.50 (textbook), $10.75 
(thinpaper), $13.50 (de luxe). 
10.3 R121.B62 49-5976 
This first edition of a series of dic- 
tionaries which appeared under a va- 
riety of names has four impressive two- 
column pages listing the eighty col- 
laborating contributors. Most of them 
are members of University Medical 
schools in the U. S. and Canada. Only 
the new and unusual terms are pho- 
netically pronounced. There are some 
thirty-five not always otherwise acces- 
sible tables of valuable information in 
the back of the book. 


NEW THEORY OF HUMAN EVOLU- 
TION, by Sir ArTHUR KEITH, The 
Philosophical Library, 15 HE. 40th St., 
New York 16, N. Y. 1949. $4.75. 

572 GN356.K45 49-8725 


The noted author of this new book 
takes this occasion to sum up all his 
conclusions on the origins of the hu- 
man race. He does not regard human 
evolution as some far off past historic 
event. He feels that it is happening 
now before our eyes, and, in his clos- 
ing words, “In the clash and turmoil 
which disturbs the peace of the modern 
world we are hearing the creaking 
wheels of the ‘machinery of evolu- 
tion.’” In the development of this 
thesis he has definitely cast off the 
once popular hypothesis of mankind’s 
polyphyletic origin. 


NORTH AMERICAN WATERFOWL, 
by Apert M. Day, Stackpole and 
Heck, Harrisburg, Pa., 1949, 329 pp., 
59 pl., $4.75. 

799.244 SK361.D28 Agr 49-445 
Ecologists are sometimes conserva- 

tionists and even duck-hunters. If they 
are they will thoroughly enjoy this 
book. It has been claimed to be the 
most honest book on wild duck man- 
agement ever written, as well as the 
best book on ducks. The author is the 
director of wildlife service, U.S.D.I. He 
speaks from knowledge and experience 
of some of the weirdest situations 
whose existence the larger portion of 
our people do not suspect. 


NOTA TAXONOMICA, by FRED BARK- 
Ley, Revista Facultad Nacional de 
Agronomia, Vol. VIII, No. 3 Bibli- 


oteca, apartodo, Aereo 568, Medellin, 

Colombia, S. A, 1948. 

This is a combined 80-page list of 
the orders and families of the Antho- 
phyta, followed by a 126-page index of 
the orders, families and genera of the 
Colombian plant types. There is a con- 
cluding paper on the phylogeny of the 
Anthophyta. The entire publication is 
in Spanish. 


NOTES ON MICROSCOPICAL TECH- 
NIQUE FOR ZOOLOGISTS, by C. I. 
A. PANTIN, Cambridge University 
Press, 530 Canal St., New York 13, 
INE Ye 949) 80) pp Sillad5. 


This brief manual packs a tremen- 
dous amount of worthwhile informa- 
tion into a very minute compass. It is 
simply a laboratory manual based on 
methods found satisfactory for the ad- 
vanced students of the Department of 
Zoology at Cambridge. It covers all the 
routine general methods of tissue prep- 
aration, mounting, staining, etc. There 
is a section on special methods for 
nervous system, cytoplasmic inclusions 
and the like, including protozoa. The 
appendix offers some interesting sug- 
gestions on cultivation of organisms, 
saline media, etc. 


OUTLINES OF BIOCHEMISTRY, by 
Ross A, GorRTNER, John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N.Y., 1949, 1078 pp. 125 fig., $7.50. 


This third edition of a well-known 
text is edited by the author’s sons, 
Ross A. Jr. and Willis Alway Gortner, 
with the cooperation or collaboration 
of eight other friends of the late senior 
author. The book is not devoted to any 
applied form of biochemistry, It is 
neither medical nor agricultural. It 
approaches the subject through the col- 
loids, the proteins, the carbohydrates, 
the lipids, the plant pigments, and the 
biochemical regulators. 


PAGHANT OF LIFE SCIENCE, by 
Max W. vDE LAUBENFELS, Prentice 
Hall, Inc., 70 Fifth Ave., New York 
11, N. Y. 1949, 407 pp., 1024 figures, 
$5.95. 

574 QH308.D4 49-6162 
This book was reviewed here when 

it first appeared as a lithoprinted vol- 

ume. Now it is out in the customary 
format, shiny paper, 276 halftone illus- 
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trations, 748 line drawings and all. The 
book is as extraordinary as it ever was. 
Just the sort of thing a “quiz kid” 
would eat up,—some 5000 “fascinating 
subjects—making this a bonafide ency- 
clopedia in one volume,” as the book 
jacket says. If you wish to convey 
encyclopedia knowledge in your fresh- 
man biology courses, this is your 
proper fare. 


PEACE OR PESTILENCE, by THEODOR 
Rosesury, Whittlesey House, The Mc- 
Graw Hill Book Co., 330 West 42nd 
St., New York 18, N. Y. 1949, 218 pp. 
$2.10. 

This discussion of all the pros and 
cons of bacteriological warfare is some- 
thing more than an eyeopener. In it 
the whole situation is clearly and in- 
telligently put forth for the most un- 
learned to see. Among the bacterial 
or virus forms discussed are anthrax, 
botulinus, brucella, cholera, diphtheria, 
glanders, influenza, melicodosis, plague, 
psittacosis, tetanus, tularemia, typhus, 
and yellow fever,—most of which can 
be scattered by airborne means. 


THE PHARMACOLOGY AND TOX- 
ICOLOGY OF THE URANIUM COM- 
POUNDS, edited by CArL VOEGTLIN 
and Harotp C. Hopcr, McGraw-Hill 
Book Co., Inc., 330 W, 42nd St., New 
York 18, N. Y., 1949, two volumes, 
1084 pp. illus., $10.00. 

615.9 RA123.1U7V6 49-9951 


The fiendish power released in the 
A-bomb experiments has given uranium 
and its compounds a not-undeserved 
sinister reputation. The uranium com- 
pounds are toxic, but just how badly 
was not thoroughly understood until 
the production of atomic energy be- 
came a matter of international tactical 
importance. The results of three years 
of research to determine just how 
dangerous these compounds might be 
are here presented under expert editor- 
ship. 


PRINCIPLES OF ANIMAL ECOLOGY, 
by W. C, Auten, A. E. Emerson, O. 
Park, T, Park and K. P. Scumipt, 
W. B. Saunders Co., West Washing- 
ton Square, Philadelphia, Pa., 1949, 
837 pp., 236 figures, $14.00, 


591.5 QL751.A616 49-48297 


BIOLOGIST 


This new volume on animal ecology 
merits the little-used term “opus mag- 
num.” It is really quite tremendous in 
its scope. Divided into five sections, it 
covers the history of ecology, analysis 
of environment, populations, the com- 
munity, and ecology and evolution. If 
it isn’t used as a textbook because of 
its inclusiveness, it should at least 
be on the library reference shelf. 


PRINCIPLES OF INSECT PATHOL- 
OGY, by Epwarp A. STEINHAUS, The 
McGraw-Hill Book Co., 330 West 42nd 
St., New York 18, N. Y., 1949, 757 pp., 
219 figs., $8.00. 

595.0. SB942.S77 Agr 49-450 


This is a completely new book, in- 
tended either as a class room text or 
as a reference work for entomologists, 
agriculturists and biologists. Since its 
title reveals its purpose, it may well be 
expected to deal with many forms of 
epizootics, and their availabiltiy in 
insect pest control. As such the theme 
does not touch on any of the phases of 
medical epidemiology. 


PSYCHOLOGY OF PERSONAL AD- 
JUSTMENT, by Frep McKINNEY, 
John Wiley and Sons, 440 Fourth 
Ave., New York 16, N. Y., 1949;>°752 
pp., Illus., $6.00. 

371.422 BF636.M237 49-4607 


Dedicated to college students, this 
book may help many who are in need 
of the salutory horse-sense which this 
experienced student counselor sets 
down in these pages. The advice is not 
high-hat, it’s straight from the shoul- 
der common-sense, the kind unhappy 
college students need. Not all friends 
or contacts are lost through halitosis. 
This book explains most of them. 


PUBLIC HEALTH AND HYGIENE, by 
CHARLES Fonp, Nits W. BOoLpuan, 
W. B. Saunders Company, West 
Washington Square, Philadelphia 5, 
Pa., 1949, 423 pp., 84 figs, $4.25. 

614 RA425.B72 49-9275 
This fourth edition first discusses 

general principles and techniques, com- 

municable diseases, insects, disinfec- 
tions, principles of nutrition, transfu- 
sions, and social and economic factors 
in public health. The second part of 
the book discusses the more important 
communicable diseases. The third is 
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devoted to noncommunicable diseases. 
Part four is devoted to community hy- 
giene. Part five concludes the book 
with six chapters on health administra- 
tion. 


QOUAN TITATIVE ULTRAMICRO- 
ANALYSIS, by Paut L. Kirk, John 
Wiley & Sons, 440 Fourth Ave., New 
York 16, N. Y., 1950, 310 pp., 113 figs., 
$5.00. 

545 QD117.K5 50-5699 


While this is not a large book, it 
amply covers the field. There are 
chapters on volumetric apparatus, col- 
orimetry apparatus, microgram titri- 
metry, metallic and non-metallic con- 
stituents, volumetric gas methods, spec- 
trophotometric and physical methods. 
Dr. Paul Kirk, the author, is professor 
of biochemistry at the University of 
California. 


SELECTED INVERTEBRATE TYPES, 
edited by Frank A. Brown, Jr., John 
Wiley & Sons, 440 Fourth Ave., New 
NiOnKeLGaNiy Ye. 195041597 pps 20 ne., 
$6.00. 

592 QL362.B88 50-5864 
Drawn largely from the summer-ses- 

sion faculty of the Marine Biological 
Laboratory at Woods Hole, Mass., the 
authors of this book are offering some- 
thing distinctly new to the American 
educational world, The book is new 
from the very start. Its table of con- 
tents is the classification table from 
Phylum Protozoa, order Huglenoidea 
up to Phylum Chordata, order Stolido- 
branchia. Wherever one of the forms 
described in the book happens to fit in, 
there, and there only, you find its pagi- 
nation. Sensible, isn’t it? So is the rest 
of the book. Get it and see for your- 
self. 


SUBSPECIATION OF THE KANGA- 
ROO RAT, DIPODOMYS ORDII, by 
Henry W. Setzer, Museum of Na- 
tural History, University of Kansas, 
Lawrence, Kansas, 1949, 98 pages, 27 
figures. 

599.32 QH7.K3 50-63057 


This monograph describes all 35 sub- 
species of Dipodomys ordii, Woodhouse, 
with a preliminary discussion of the 
paleontology, phylogeny, and dispersal 
of the form in its range from southern 


Canada to the southern limits of the 
Mexican tableland. 


TEXTBOOK OF ANATOMY AND 
PHYSIOLOGY, by C. C. Francis and 
G. C. KNow.ton, The C. V. Mosby 
Co., 3207 Washington Blvd., St. 
Louis, Mo., 1950, 624 pp., 365 figs., 31 
color plates, $6.25. 


This is in many respects an unusual 
text. Including as it does both the 
anatomy and the physiology of the hu- 
man body it should be a most useful 
manual for physical education and 
nursing courses. Although it is a sec- 
ond edition, about all that remains of 
its predecessor are the illustrations. 


TEXTBOOK OF BACTERIOLOGY, by 
WILLIAM BurRROWS, W. B. Saunders 
Co., West Washington Square, Phila- 
delphia 5, Pa., 1949, 981 pp., 264 figs., 
$9.00. 

616.01 QR46.B84 49-10727 


This sixteenth edition of what was 
once known as “Jordan’s text” has, 
since his death thirteen years ago, de- 
veloped through constant revision into 
a practically new manual. In its writ- 
ing, the author was assisted by F. B. 
Gordon, formerly of the University of 
Chicago, R. J. Porter of the University 
of Michigan and J. W. Moulder also of 
the University of Chicago. The book 
is full of new and challenging electron 
microscope illustrations. 


TEXTBOOK OF HISTOLOGY, by Jose 
F. NONIDEZ and WILLIAM F.. WINDLE, 
The McGraw-Hill Book Co., 330 West 
42nd St., New York 18, N. Y. 1949. 
456 pp., 287 figs., $6.75. 

611.018 QM551.N76 49-9439 


This new book from a new approach, 
is designed to meet the needs not only 
of medical and dental students in his- 
tology but those of college biology ma- 
jors also, (Since most of these may 
have had poor background training, 
and less knowledge of anatomy of phys- 
iology.) As such this is not a reference 
work. It is simply a beginner’s book. 
Forty-six films available for teaching 
purposes are listed in the appendix. 


TEXTBOOK OF PHYSIOLOGY, edited 
by JoHNn F. FULTON and twelve assist- 
ants, W. B. Saunders Company, West 
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Washington Square, Philadelphia, 
Pa., 1949, 1258 pp., 556 figures, 
$10.00. 

612 QP31.H88 49-6974 


This is the sixteenth new and thor- 
oughly revised edition of a textbook 
of human physiology which originally 
appeared from the pen of William H. 
Howell back in 1907. Its long career 
in medical education will not be en- 
dangered or prejudiced under the 
august assembly of personages who 
coedited it nor by the roster of contrib- 
uting authors who wrote the thirteen 
chapters of which it is composed. 


TEXTBOOK OF PHYSIOLOGY, by W. 
D. ZorerHout and W. W. TurrLe. The 
C. V. Mosby Co., St. Louis, Mo., 1949, 
710 pp., 301 figs., 6 color plates, $5.75. 


612 QP34.Z6 49-48895 


The heavily stamped silver design 
on deep red cover stock makes this 
book unfortunately look like some kind 
of correspondence-course engineering 
manual. This is really the tenth re- 
vised edition of a much reprinted and 
re-edited classical work on the subject. 
It is by no means the most massive 
volume on the subject now in use in 
this country, but it still remains one 
of the most satisfactory and practical. 


UNRESTING CELLS, by RatepH W. 
GeERARD, Harper & Brothers, 49 East 
33rd St., New York 16, N. Y. 1949, 
439 pp. 173 figs., $4.00. 


576.3 QH581.G35 49-9039 


This is a reissue of a unique and 
brilliant book, which originally ap- 
peared in 1940 and then went out of 
circulation as a paper-shortage cas- 
ualty during the war. This is a lay- 
man’s book rather than a teacher’s, 
but it is fascinating reading just the 
same. The topics treated range through 
simple cell life, protoplasmic chemistry, 
enzymes, metabolism, irritability; 
growth, reproduction and aging; dif- 
ferentiation and Hmbryogeny, and 
heredity and genes. It could be used 
as a textbook but the course to which 
it applies would probably have to come 
under the survey classification. 


VALLEY OF FLOWERS, by FRANK S. 
SMytur, W. W. Norton & Co., 101 


Fifth=Ave., New York 3, N. Y. 1949, 
325 pp., 16 photographs in color. 
$5.00. 

915.42 DS485.B505S56 49-8900 


Somehow or other the Himalayan 
Mountains carry a note of ruggedness 
and harsh inhospitality. This book 
should do much to correct that false 
impression. It is the story of six 
weeks spent in the Bhyundar Valley in 
the Garhwal Himalayas. The main 
part of the work is devoted to the ex- 
periences of the expedition. There are 
eleven pages of plant names identified 
in the valley listed in the appendix. 


VOICES OF THE NIGHT, recorded 
frog calls of Eastern North America, 
Comstock Publishing Co. Inc. 124 
Roberts Place, Ithaca, N. Y., 1949, 
$6.50. 


Whoever did the on-the-spot record- 
ing of these eight sets of frog and 
toad calls has really accomplished a 
very effective job. Anyone who has 
travelled at all at night, and stopped 
to listen near swamps, roadside ditches, 
or stream banks, must have been struck 
by the variety of amphibian voices con- 
tributing to the general springtime 
din, This set of records makes it pos- 
sible to identify almost all of our east- 
ern forms by actually hearing them. 
Nature students will welcome this un- 
usual collection, the fidelity of whose 
reproductions can be vouched for. 


YEAST CELL, its Genetics and Cytol- 
ogy, by Cart C. LINDEGREN, Educa- 
tional Publishers, 122 North 7th St., 
St. Louis 1, Mo., 1949. Price not ad- 
vertised. 

589.2361 QR151.L66 49-11233 


This is in many respects an unusual 
work. Its type is typewriter, its pag- 
ing is by chapters, its illustrations 
are numbered similarly. Evidently it 
will be very welcome to students who 
can’t count above 38 (the largest num- 
ber of pages in a chapter). The illus- 
trations are exceptionally good, most 
of them taken by phase microscope. 
Much of the work has been done by 
micromanipulation. The prevalence of 
non-Mendelian inheritance in tetrad 
analysis has caused the author to dis- 
avow any pro-Lysenko sentiments, The 
book lacks an index. 
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WAY TO GAME ABUNDANCE, by 
WALLACE B. GRANGE, Charles Scrib- 


ner’s Sons, 597 Fifth Ave, New 
York 17, N. Y., 1949, 365 pp.; illus., 
$6.00. 

799 SK361.G76 49-11855 


Long noted as leader in Wisconsin 
conservation policies and practices, the 
author of this unusually happy book, 
had much additional experience as 
federal and state biological survey of- 
ficer. He has now settled down to the 
operation of a game farm of his own 
in central Wisconsin, In his book he 
offers a comprehensive explanation of 
game cycles, their causes and control. 
The four parts of the work successively 
treat of, the pattern of life, plant and 
animal successions, population cycles 
and the technology of game increase. 


WEBS IN THE WIND, by WINIFRED 
Duncan, The Ronald Press Co., 15 
Hast 26th St., New York 10, N. Y., 
1949, 387 pp., 74 pl., $4.50. 

595.44 QL459.D8 49-11518 


This book has already attracted so 
much attention that it would seem su- 
perfiuous to do more than mention it 
here. It is something much more than 
traditional natural history, verging al- 
most into a study of animal behavior 
in a small group of comparatively un- 
known animals. 


WOODY PLANTS OF THE WESTERN 
NATIONAL PARKS, by V. L, and 
H. EH. Batwey, The University Press, 


Notre Dame, Ind., 1949, 275 pp., 146 

figs. 
582.15 QK482.B23 49-3317 

This manual of the Rocky Mountains 
and Pacific Slope woody plants first 
appeared as an issue of the Midland 
Naturalist. Included are the forms 
from the Southwest region as exempli- 
fied in the Mesa Verde, Bryce Canyon, 
Zion and Grand Canyon National 
Parks. In general the book covers all 
the parks west of the Rocky Mountain 
National Park in central Colorado. Be- 
cause its flora has so many features in 
common with the more northern of the 
western national parks, Isle Royale in 
Lake Superior is included in the area 
surveyed. 


THE WORLD OF LIFE, by WoLreane 
VON PawtuLI, Houghton Mifflin Co., 2 
Park St., Boston, Mass. 1949. 653 pp. 
524 fig. $5.00. 

There have been some professional 
criticisms of this textbook of general 
biology, particularly in regard to cer- 
tain highly technical statements and 
interpretations. Even if these criti- 
cisms are valid it is highly probable 
that the average freshman would never 
suspect them, and certainly would not 
understand them. The book is built 
about evolution, from the physical 
backgrounds of life, through its rise 
and manifestation in the plant world, 
in the invertebrates and the verte- 
brates. It closes with the enduring 
principles of genetics, eugenics and 
euthenics. 


V 
The Self-Survey 


What do alumni and students think 
of the education their alma mater of- 
fers? How do they evaluate the teach- 
ing ability of the faculty, breadth of 
the curriculum and the reputation of 
Case? 


The Self-Survey has the answers to 
these and many like questions. This 
survey organization, which has been 
at work for two years, obtained the 
answers from some 2700 questionnaires 
which alumni and students completed. 


Alumni opinion expressed in the re- 
plies already is reflected in changes 


which the college has made in the past 
year. The curriculum has been given 
greater breadth, an individual counsel- 
ing system has been introduced for the 
entire freshman class, and a Freshman 
Week has been set aside for the orien- 
tation of students on their arrival at 
Case. 

Alumni believe their social activities 
in fraternities and campus organiza- 
tions to have proved the most valuable 
of their student activities. They have 
found mathematics to be the subject 
most valuable to them in their careers. 
—COase Alumnus. 


PHI SIG MAN 


A charter member of Epsilon Chap- 
ter of Phi Sigma, Wayne N. Aspinall, 
was elected Congressman from the 4th 
District of Colorado and took his seat 
in the House of Representatives on 


January 3 of this year (1949). Son of 
a pioneer of Colorado’s peach growing 
industry, Aspinall has had a notable 
and distinguished career as a farmer, 
educator, lawyer and legislator and has 


been outstanding in his efforts for 
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sound development programs for water, 
soil, game and fish conservation and 
legislation working toward improve- 
ment of public schools, health and wel- 
fare. 

The new representatives goes to the 
nation’s capital after an impressive 
career in the Colorado state legislature. 
He was elected to the Colordo house 
of representatives in 1930 and served 
until 1938 at which time he was elected 
to the state senate. He served as ma- 
jority party whip in the legislative ses- 
sions of 1931 and 1933, and was speaker 
of the house in 1937 and 1939. He 
served as majority party whip in the 
state senate from 1939 to 1941; ma- 
jority leader in 1941 and 19438; and 
minority. leader, 1943-48. 


Enlisting in the Air Service of the 
Signal Corps during World War I, As- 
pinall was honorably discharged as a 
flying cadet shortly after the armistice. 


Although not a member of the Re- 
serve, he immediately offered his serv- 
ices to the armed forces after Pearl 
Harbor, After a short period of train- 
ing, he was sent to England as a legal 
expert, and was attached to the Eng- 
lish Second Army with a small group 
of American officers. The early days of 
the Normandy Invasion saw Aspinall 
advancing with the English Second 
Army’s drive into Belgium. Receiving 
his release, he returned home in time 
to discharge his duties as state sen- 
ator in the 1945-46 assembly. 


Aspinall’s record shows a working 
belief in liberal policies of government, 
with a strong personal initiative for 
the development of the state and its 
people. 
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Periodical News 


“The Biologist” editorial of May 
1949, “When Your Hobby Rides You,” 
was run in its entirety in the March 
1950 issue of “The Aquarium.” This 
magazine is produced monthly by the 
Innis Publishing Company, 129 North 


Twelfth Street, Philadelphia 7, Pa. -Its 
subscription price is $2.50 a year. 
Catering as it does to the amateur and 
the professional fancier of exotic fish, 
it is known throughout the world 
wherever aquarists abound. 


OUR EXCHANGES 


Annales de L’Acfas: The French-Cana- 
dian Association for the Advance- 
ment of Science, Montreal, Canada. 

Bios: Beta Beta Beta Biological Fra- 
ternity, Mount Vernon, Iowa. 

Carolina Tips: Carolina Biological 
Supply Company, Elon College, North 
Carolina. 

Chi Beta Phi Record: Chi Beta Phi Sci- 
entific Fraternity, Waverly Press, 
Baltimore 2, Maryland. 

The Filter: Lambda Delta Lambda 
Physical Science Fraternity, Fair- 
mont, West Virginia. 

Gamma Alpha Record: Gamma Alpha 
Graduate Scientific Fraternity, Madi- 
son, Wisconsin. 

Hexagon: Alpha Chi Sigma Profes- 
sional Chemical Fraternity, Menasha, 
Wisconsin. 

Hormone: Chemist’s Club, Holy Cross 
College, Worcester, Massachusetts. 
Mendelian: Spring Hill College, Mo- 

bile, Alabama. 

Messenger: Theta Kappa Psi Medical 
Fraternity, Fraternity Press, St. 
Paul, Minnesota. 

Nyt Mogazin for Naturvidenskaberne: 
A, W. Broggers Boktrykkeris Forlag, 
Oslo, Norway. 


News Release: Department of Lands 


and Forests, Province of Ontario, 
Toronto, Canada. 

Ray: Gamma Sigma Epsilon Chemical 
Fraternity, Gainesville, Florida. 

Serological Museum: Rutgers Univer- 
sity, New Brunswick, New Jersey. 

Sun: Theta Kappa Phi, Maplewood, 
New Jersey. 

Sylva: Ontario Department of Lands 
and Forests, Toronto, Ontario, Can- 
ada. 

Tabloid Scientist: Catholic Round 
Table of Science, De Paul University, 
Chicago, Illinois. 

Technical Notes: Lake States Forest 
Experiment Sta., University Farm, 
St. Paul 1, Minn. 

Turtox News: General Biological Sup- 
ply House, Chicago, Illinois. 

Wards Natural Science Bulletin: 
Ward's Natural Science Hstablish- 
ment, Rochester, New York. 

Wasmann Journal of Biology: Univer- 
sity of San Francisco, San Francisco 
17, California. 

What the Colleges are Doing: Ginn 
and Company, Boston, Massachusetts. 

Wisconsin Field Botany Report: Bot- 
any Dept., University of Wis., Madi- 
son, Wis. 
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Over-Specialization 


Specialists in one field or “well- 
rounded-out personalities” with a lib- 
eral education—which should American 
colleges turn out? 

Well, there have been encouraging 
signs here lately that colleges may be- 
gin aiming at the ‘“well-rounded-out 
personality” which Max Shulman dis- 
cussed in his satire on college life, 
“Barefoot Boy with Cheek.” 

In other words, colleges may be 
about to end their technological binge 
and start trying to produce educated 
men instead of one-track minds. 


Over-specialization is creating a back- 
log of unemployed college graduates 
who might stretch from here to the 
moon. 

Industry and business are more 
keenly aware of this fault of modern 
education than anybody. College fac- 
ulty members know it, but don’t or 
can’t do anything about it. College 
placement directors, the people who 
have the responsibility of finding jobs 
for college graduates, know it now if 
they didn’t before.—Louwisville Courier- 
Journal. 


CHAPTER OFFICERS 


BETA 


—University of Michigan 

President—Lewis Batts, Dept. of Zool- 
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Vice-President—George Byers, Univer- 
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Corresponding Secretary—Barbara 
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Recording Secretary—Charles C. Car- 
penter, Dept. of Zoology, Univ. of 
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Editor—Arnold H, Fieldsteel, Dept. of 
Bacteriology, Univ, of Michigan. 


EPSILON 


—University of Denver 
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—University of Akron 

President — William Stockton, 
Manchester Rd., Akron, Ohio. 

Vice-President—James Cole, 332 Spicer 
St., Akron, Ohio. 
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Corresponding Secretary—Keith Jen- 
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Recording Secretary—Dorothy Taft, 
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chusetts. 

Treasurer—Daniel Kibler, 684 E. Main, 
East Palestine, Ohio. 

Editor—William Dawson, 18 Dawson 
Court, Bedford, Ohio. 


ALPHA EPSILON 


—University of Pittsburgh 
President—Dr. Leroy Black, 2035 
Beechwood Blvd., Pittsburgh 6, Pa. 
Vice-President—Richard T. Hartman, 
543 S. Graham St., Pittsburgh, Pa. 
Corresponding Secretary—Irene M. 
Boccella, 6107 Alder St., Pittsburgh 

6, Pa. 

Recording Secretary—tLillian Phillips, 
22 Harrison St., Pittsburgh 5, Pa. 
Treasurer—Dorothy Long, Fairfax 

Apts., Pittsburgh 13, Pa. 
Editor—Jane Freedman, 705 S. Brad- 
dock Ave., Pittsburgh 21, Pa. 
Council Representative—Dr. Peter 
Gray, Dept. of Biological Sciences, 
Univ. of Pittsburgh. 


ALPHA ETA 


—Oklahoma A. & M. 

President—Joe Dixon, Box 491 Vet Vil- 
lage, Stillwater, Oklahoma. 

Vice-President—Glen Clefish. 

Corresponding Secretary — Elizabeth 
Darby, 250 Willard Hall, Stillwater, 
Oklahoma. 

Treasurer—Harold Kidd, 701 West St., 
Stillwater, Oklahoma, 

Editor—Frank Benton, Jr., 7 Cheyenne 
Vet Village, Stillwater, Oklahoma. 
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ALPHA IOTA 
—Bucknell University 


President—Milan Drake, Bucknell Uni- 
versity, Lewisburg, Pennsylvania. 

Vice-President — Charles Rahner, Phi 
Kappa Psi, Lewisburg, Pennsylvania. 

Corresponding and Recording Secre- 
tary—William H. Bachman, 30 S. 
Front St., Lewisburg, Pennsylvania. 


ALPHA KAPPA 
—Hunter College 


President—Hilda Weyl, 900 Summit 
Ave., Bronx 52, New York. 

Vice-President—Hsther Balken, 733 W. 
183 St., New York 33, N. Y. 

Recording Secretary—Marjorie Spen- 
cer, 1419 Franklin, Ave., Bronx 56, 
New York. 

Treasurer—Claire LeJeune, 135-17 117 
Ave., Queens, New York. 

Hditor—John Wolff, 130 Fort Washing- 
ton Ave., New York 32, N. Y. 

Council Representative—Dr. Harold H. 
Clum, Biology Dept., Hunter College, 
or 695 Park Ave., New York, N. Y. 


ALPHA LAMBA 

—University of Utah 

President—Harl W. Smart, Dept. of 
Vertebrate Zoology, Univ. of Utah, 
Salt Lake City, Utah. 

Vice-President—Ian L. Bell, Dept. of 
Invert. Zool., Univ. of Utah, Salt 
Lake City, Utah. 

Corresponding Secretary—Mrs. Betty 
G. Woodbury, Dept. of Entomology, 
Univ. of Utah, Salt Lake City. 

Recording Secretary—Roy P. Thelan- 
der, Dept. of Genetics, Univ. of Utah, 
Salt Lake City. 

Treasurer—Glen C. Collett, Dept. of En- 
tomology, Univ. of Utah, Salt Lake 
City. 

Council Representative—Dr. Albert W. 
Grundmann, Dept. of Invert. Zoology, 
Univ. of Utah. 


ALPHA MU 

—University of Oregon 

President—Leo E.. Jones, Botany Dept., 
Oregon State College, Corvallis, Ore- 
gon. 

Vice-President—William C. Burns, Zo- 
ology Dept., Oregon State College, 
Corvallis, Oregon. 

Corresponding Secretary—C. R. Amen, 


Entomology Dept., Oregon State Col- 
lege, Corvallis, Oregon. 

Recording Secretary—E. K. Morton, 
Fish and Game Dept., Oregon State 
College, Corvallis, Oregon. 

Treasurer—D, G. Dunlap, Zoology 
Dept., Oregon State College, Corval- 
lis, Oregon. 


ALPHA NU 
—University of New Mexico 


President—H. C. Cox, 607 West Los 
Griegos Road, Albuquerque, New 
Mexico. 

Vice-President—Robert Wheat, 309 So. 
Yale, Albuquerque, N. M. 

Corresponding Secretar y—Robert 
Stubbs, Box 245, Univ. of New Mex- 
ico, Albuquerque, N. M. 

Recording Secretary—Peggy Emmel, 
Marrow Hall, U.N.M., Albuquerque, 
N. M. 

Treasurer—F rank Viquesney, 1012 
West Central, Apt. C, Albuquerque, 
N. M. 

Editor—Scott Adler, 419 No. Maple, Al- 
buquerque, N. M. 


ALPHA XI 
—Rhode Island State College 


President—John Lowney, Zoology 
Dept., R.1I.S.C., Kingston, Rhode Is- 
land. 

Vice-President—Lafayette Fredericks, 
Botany Dept., R.I.S.C., Kingston, R. I. 

Corresponding Secretary—Mary Ann 
Ferrigno, 131 Eleanor Roosevelt Hall, 
Re S-C,,  Kaneston, Ro, 1. 

Recording Secretary—Hsther Depardo, 
Alpha Delta Pi, R.I.S.C., Kingston, 
ig, I 

Treasurer—Gabriel Surabian, care of 
Dean Campbell, 48 North Road, King- 
Stoned. 


ALPHA OMICRON 
—Marquette University 


President—Jack Stracke, 925 N. 18th 
St., Milwaukee, Wisconsin. 
Vice-President—Howard Suzuki, 1682 


N. Marshall St., Milwaukee, Wiscon- 


sin. 
Corresponding Secretary—Lois Bell, 
2333 N. Murray Ave., Milwaukee, 


Wisconsin. 

Recording Secretary—Rosemary Ul- 
rich, 2336 W, Juneau, Milwaukee, 
Wisconsin. 

Treasurer—Vernon Coty, 1621 N. Pros- 
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pect Ave. No. 8, Milwaukee, Wiscon- 
sin. 
Editor—Jacqueline Roddy, 2336 W. 
Juneau, Milwaukee, Wisconsin. 
Council Representative—Dr. E. S. Me- 
Donough, Biology Department, Mar- 
quette Univ., Milwaukee, Wis. 


ALPHA PI 
—University of Colorado 


President—Joseph Hall, 1500 Baseline 
Road, Boulder, Colorado. 

Vice-President—Mrs. Barbara McBrien, 
1703-14th St., Boulder, Colorado. 

Corresponding Secretary — Theodora 
Downie, 1165 Broadway, Boulder, 
Colorado. 

Recording Secretary—Amelia Potoch- 
nik, Room 231, Women’s Club, Univ. 
of Colo., Boulder, Colo. 

Treasurer-—_Dean Girard, 811-9th St., 
Boulder, Colo. 

Editor—Adair Fehlman, 1331 Marshall 
St., Boulder, Colorado. 


ALPHA RHO 
—University of Arkansas 


President—George Zimmerman, Box 
129 Gregson Hall, Fayetteville, Ar- 
kansas. 

Vice-President—Jerry Shaw, Apt. 14 
U-Ark Courts, Fayetteville, Arkansas. 

Corresponding Secretary—John Jack- 
son, 241 Buchanan St., Fayetteville, 
Arkansas. 

Recording Secretary—Lee Parker, Box 
129 Gregson Hall, Fayetteville, Ar- 
kansas. 

Treasurer—Harry Statman, 763 W. 
Dickson St., Fayetteville, Arkansas. 

Editor—Walter Harman, 617 Ida Street, 
Fayetteville, Arkansas. 


ALPHA SIGMA 

—University of Texas 

President—Hazel Hulse, 2104 Nueces, 
Austin, Texas. 

Vice-President — Helen Ponewczynski, 
111 W. 19th, Austin, Texas. 

Corresponding Secretary—George Ann 
Smith, 907 S. Congress, Austin, Texas. 

Recording Secretary—Nelda Ray Ney- 
land, Rt. 5, Box 149, Austin, Texas. 

Treasurer—Rex Hocker, 505 W. 18th, 

_ Austin, Texas. 

Editor—Mary Lou Jeffery, 2311 Long- 
view, Austin, Texas. 


ALPHA UPSILON 
—University of California 


President—Armstrong Dowell, c/o Zo- 
ology Dept., U.C.L.A. 

Vice-President—Julian Wilson, 2615 
North Glen Oaks, Burbank, Califor- 
nia. 

Corresponding Secretary—Louis Mar- 
tin, c/o Botany Dept., U.C.L.A. 
Recording Secretary—Helen Greer, c/o 

Botany Dept., U.C.L.A. 
Treasurer—Robert Wright, 4316 Wood- 
man Ave., Sherman Oaks, California. 
Editors—M. and Y. Amrein, c/o Zool- 
ogy Dept., U.C.L.A. 


ALPHA PHI 
—College of Puget Sound 
President—Howard Irwin, 74 Orchard 
Road, Tacoma, Washington. 
Vice-President—George Fairfax, 
N. Alder, Tacoma, Washington. 
Corresponding Secretary—Robert C. 
Johnson, Biology Dept., College of 
Puget Sound, Tacoma 6, Wash. - 
Recording Secretary—Aldon Peterson, 
8120 Vets Dr., S. W., Tacoma, Wash. 
Treasurer—Dr. Murray Johnson, Med- 
ical Arts Bldg., Tacoma, Wash. 
Editor—James Caillouette, 10205 Lk. 
Steilacoom Dr., Tacoma, Wash. 


ALPHA CHI 
—University of the Philippines 


President—Flordeliz P. Rasalan, Dept. 
of Botany, College of Lib. Arts, Univ. 
of Phil. 

Vice-President—Joventino D. Soriano, 
Dept. of Botany, Coll. of Lib, Arts, 
Univ. of the Phil. 

Corresponding Secretary — Felicisima 
G. Concepcion, Dept. of Botany, Coll. 
of Lib. Arts, Univ. Phil. 

Recording Secretary—Alicia V. Mara- 
villas, Dept. of Botany, Coll. of Lib. 
Arts, Univ. of the,Phil., 

Treasurer—Consolacion Ma. Rosales, 
Dept. of Zool., Coll. of Lib. Arts, Univ. 
of the Phil. 

Editor—Paz Reyes Angeles, Dept. of 
Botany, Coll. of Lib. Arts, Univ. of 
the Phil. 


ALPHA PSI 


—Virginia Polytechnic Institute 


President—Samuel J, R. Gamble, Biol- 
ogy Dept., V.P.I., Blacksburg, Vir- 
ginia. 
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Vice-President—Robert 
Box 4624, V.P.L., 
ginia. 

Corresponding Secretary—Thomas B. 
Hutcheson, Jr., Box 86, Blacksburg, 
Virginia. 

Recording Secretary—............. Seer a 


O. Williams, 
Blacksburg, Vir- 


Treasurer—Wayland W. Rennie, Box 
A-601, V.P.I., Blacksburg, Virginia. 

EL LOCO) ee SR cos OE OASIS (Sebel 9 

Council Representative—Prof, Fred S. 
Orcutt, Dept. of Biology, V.P.1., 
Blacksburg, Virginia. 
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Intellectual Ferment 


It is our view that a college cannot 
educate a student, regardless of its able 
faculty and excellent facilities, unless 
he becomes an active participant in his 
wh education. We believe in the proc- 
ess of learning through the activities 
ef living in a stimulating atmosphere. 
tzseorge Williams seeks to provide this 
kind of climate, We can help the stu- 
ment to discover and develop his own 
abilities. We can assist him to over- 
come the obstacles that block his intel- 
tectual progress. To be sure, we want 
Sur students to know the facts of life, 
Sut we want them not only to know 
them but to understand their meaning. 
We try to teach our courses in such a 
way that students see the interdepend- 
ence and interrelated unity of knowl- 
edge. All of it needs to be verified as 
far as possible by observation and test- 
ing. This procedure fulfills William 
James’ thesis that college should be 
4 place of “intellectual ferment.”’ 

The vitality of our kind of education 
in the last analysis will be determined 
dy the quality of service rendered by 
Jur graduates. So long as the demand 
“or them exceeds the supply, we could 


rest our case and be content for a time. 
This is not the spirit of George Wil- 
liams. We know that we do not live in 
a static world. This is especially true 
in regard to the world of ideas. The 
graduates of this College work mainly 
in the area of human relations and 
changing social conceptions. Each age 
has to interpret values in the light of 
contemporary conditions. Education 
should help youth to make these inter- 
pretations on a sound basis of judg- 
ment so that freedom tempered with 
justice will prevail. 


We have a responsibility to encour- 
age our students to study the import- 
ant issues of our times. In a world so 
intimately related and intertwined as 
ours, we are compelled to deal with 
world problems as well as local ones. 
This situation calls for intelligent, ac- 
countable, participating citizens who 
will help to bridge the gap between the 
growing power of science and tech- 
nology and the lagging practice of 
moral and social behavior.—Pres. H. C. 
Coffman, in George Williams College 
Bulletin. 
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Mass Education 


What we have before us in our col- 
eges is a problem of mass education. 
it has for some time been fashionable 
“0 sneer at “mass production,” “factory 
s0lleges,” ‘“‘assembly-line methods,” and 
‘department store’ education. Those 
Who sneer are wrong. They have failed 
(0 recognize, or they have failed to ad- 
nit, that the universal education which 
tas been farthest advanced in America, 
and on which rests in part the hope of 
American democracy and of Western 
‘ivilization, is a problem of mass edu- 
vation. We hope to produce an edu- 
sated people. It is a production job. It 


is not only advisable that we apply to 
that job some of the also peculiarly 
American techniques of mass produc- 
tion; it is essential. 


Most writers about education and 
most teachers are agreed that we must 
keep the ratio of students to teachers 
as low as possible if we are to teach ef- 
fectively. It may be necessary to revise 
this judgment; it may be that, for the 
near term at least, our best progress 
may be made in another direction.— 
John S. Diekhoff, in Jowrnal of Higher 
Faducation. 


American Association for the 


Advancement of Science 


The American Association for the Advancement of Science, founded in 1848, 
and meeting with its Affiliated and Associated Societies in New York City, December 
26-31, 1949, is the only national body representative of all the sciences. With its 211 
affiliated and associated societies (®2 is associated with the AAAS) and state 
academies of science, it is by far the largest and most influential scientific organiza- 
tion in the world. These affiliates are grouped into seventeen sections and subsections 
—from A-Astronomy to Q-Education—each administered by a committee of six in- 
cluding chairman and secretary in addition to representatives of societies affiliated 
with the section. The Association has about~45,000 individual members most of 
whom elect to receive either Science—a weekly journal primarily for technical sci- 
entists; or The Scientific Monthly—an authoritative less technical treatment of 
progress in science. 

(A member may receive both publications at a special combination rate by 
adding $3.50 to the annual dues of $6.50.) About one quarter of the membership have 
become fellows through their scientific contributions and attainments. 

The AAAS seeks not only to further cooperation among scientists in all the 
diverse fields but also it is increasingly concerned with the improvement of human 
welfare and in a better public understanding of the interrelations of science and 
human progress. The sections are broad enough to include not only all professionally 
trained scientists who appreciate the place of science in our contemporary civilization 
but any person interested in science who wishes to keep informed, and who is con- 
cerned with the proper integration of science and human society. With great govern- 
mental research agencies on the increase and impending social legislation with sci- 
entific aspects, more than ever a strong, unified scientific association, representative 
of the clearest thinking in science is needed. 


APPLICATION FOR MEMBERSHIP IN AAAS 

(Please print or typewrite usual signature ) Date 

Full Name (Dr., Mr., etc.) 
Address for Journal 


See am lee oe oe re Re eee on ee Sen re ene a eae eet ee eee eee, 


Choice of Journal (Science or Scientific Monthly) 
Official Position 


Please mail this Coupon and check or money order for Dues of $6.50 ($10.00 if both 
journals desired) to AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE, 1515 Massachusetts Avenue, N.W., Washington 5, D.C. 
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Initiation Insignia 

Does your Chapter carry out the 
Ritual of Initiation properly? In other 
words, has your Chapter the model Phi 
Sigma Key and the large Phi Sigma 
Coat of Arms required by the Ritual? 
They are both in easy reach of every 
Chapter’s finances. 

The Model Key, furnished in two col- 
ored gold, $4.50. 

The Coat of Arms, hand-colored on 
12x16 heavy paper, $3.50. 

Address all orders, and make all 
checks payable to the Secretary, Dr. 
Henry van der Schalie, Museum of 
Zoology; University of Michigan, Ann 
Arbor, Michigan. 


Phi Sigma Jewelry 
Membership keys may be obtained 
from the National Treasurer through 


Chapter Treasurers, or directly. In the 
latter case give your name, Chapter 
and year of initiation, plainly. 


REVISED PRICES OF KEYS 
Standard Size (official) 10K gold 


Siwivel@rine stop e secs ene eee $5.50 
Stationary erine top ee 5.00 
Swivel ring top; mounted as pin; 
Satetyaclaspiee- eee ee ee 6.75 
Stationary ring top; mounted as pin; 
Saletymclaspiere 0 ee tee an ee 6.25 


Small Size 10K gold 
SWIVEL PiNSatOp rs wee ee eee 
Stationary ring top 
Stationary ring top; mounted as 

pin; safety clasp 
Green gold keys, additional ... 
White gold keys, additional ... 


To the foregoing prices 20% 


must be 
added to cover Federal defense tax. 


Address jewelry orders to: 
Mr. ERWINE HALL STEWART, 
Treasurer of Phi Sigma, 
Mesa, Colorado. 


SUBSCRIPTION BLANK 


Detach this order, fill out blank spaces, include check or money 


order and mail to Mr. Stewart. 


To Mr. EK. H. STEWART, 
Treasurer of Phi Sigma, 
Mesa, Colorado. 


Dear Mr. Stewart: 


anise enelogine Sree Se. 


sa ee Pe for my subscription to THE 


BIOLOGIST in the class checked on the schedule below: 


ie Viear: 
3 Years: 
5 Years: 
10 Years: 
25 Years: 
Life Sub: 


A CGTeSSo et at eR ete 


$7 L002 2.2 


WHY OUR BALFOUR KEY MEANS FINER QUALITY 


When fraternity badges were first used—from 1776 when Phi Beta Kappa was founded 
until the early part of the 20th century—pins and keys were made by hand and varied 
greatly in size and style. 


The L. G. Balfour Company was a pioneer in helping to standardize all insignia of a 
fraternity through the use of dies and tools to assure uniformity of design and weight 
of gold content. 


Your contract sets the high standards followed by Balfour craftsmen for size, style, 
and detail of jewelry craftsmanship. Where ENAMEL is used, it is domed and highly 
polished; the BEVELS are polished true and even; the JEWELS are matched for 
color and size and set by hand in TRUE ALINEMENT. Balfour crown setting holds 
the precious jewels securely in a beautiful open crown type of setting, 


RINGS AND GIFTS in the 1950 BLUE BOOK 


Wherever you go, your ring will be a means of identification and often the 
beginning of lasting friendships. Fine rings in wide price range available. 


Tie Chains—Cuff Links—Cowhide Billfolds—Charm Bracelets—Vanities— 
Sweetheart Gifts—Party Favors. 


Mail post card for Free Copy. 


BALFOUR BLUECREST 
DIAMONDS 


BALFOUR SERVICES 


@ Over 100 representatives make per- 


sonal displays at chapter houses. 


@ Over 40 stores from coast to coast for 
‘your prompt service. 


@ Free CATALOG of jewelry, your 
e badge price list, stationery, invitation, 
and program samples on request. 


BALFOUR BLUECREST DIAMOND 
RINGS now available to fraternity men 
and women. Diamonds are perfect stones 
of the finest quality, cut to reflect maxi- 
mum light. Full satisfaction is guaran- 
teed or money refunded. Priced from 
$77.00 up. Write for illustrations. 


Official Jeweler to Phi Sigma Society 


L. G. BALFOUR COMPANY 


_ATTLEBORO, 


MASSACHUSETTS 


In Canada... Contact your nearest BIRKS’ STORE 


PHI SIGMA 
BIOLOGICAL HONOR SOCIETY 


“The object of Phi Sigma is to promote interest in biological 
research. Although always designated as an honorary biological 
research society, it should be considered as a working guild of 
biologists interested in research. In effect, election to Phi Sigma 
should be an opportunity for better work, rather than merely elec- 
tion to an honorary society.” 


Mile Posts 

1915 March 17, Alpha Chapter organized, Ohio State University, 
Columbus. 

1916 May, Central Governing Body organized, BIOLOGIST 
first issued. _ , 

1917 June, last War-time BIOLOGIST issued. 

1921 February, BIOLOGIST revived. 

1924 December, First National Meeting, Constitution revised, 
Washington, D.C. 

1925 December, Second National Meeting, First Science Pro- 
gram, Kansas City. | a 

1926 December, Third National Meeting, Second Science Pro- 
gram, Philadelphia. 

1927 December, Third Science Program, Nashville. 

1928 December, Fourth National Meeting, Coat-of-Arms adopted, 
‘Fourth Science Program, New York. . 

1930 January, Council Meeting, Ritual Revised, Norman, Okla. 

December, Fifth National Meeting, Fifth Science Program, 

Cleveland. : 

1931 Phi Sigma Letters Registered, U. S. Patent Office. 

1932 December, Sixth Science Program, Atlantic City. 

1933 June, Sixth National Meeting, Seventh Science Program, 
Chicago. Wen ahaha tone 

1935 December, Seventh: National Meeting, Eighth Science Pro- 

gram, St. Louis. ; es 

1937 December, Eighth National Meeting, Ninth Science Pro- 
gram, Indianapolis. *, iia 


1939 December, Ninth National Meeting, ‘Tenth: Science Pro- : 
gram, Silver Anniversary, Ohio State University, Co- 


lumbus. he E . 
1941 December, Tenth National Meeting, Dallas, Texas. 
1946 December, Eleventh National Meeting, Boston, Mass. _ 
1948 December, Twelfth Meeting, Eleventh Science Program, 
Albuquerque, N. Mex. pes ete a . = 


The Constitution provides that: “A new active dhaptte may 


be established in any four-year degree-granting college or uni- 


versity ... which is equipped with facilities for research in biologi- 


cal sciences to such an extent that at least one degree beyond the — : 


baccalaureate may be earned from that institution for biological 
research pursued there.” Fatal % 


POPPA i Xare 


